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(54) [Title of the Invention] 4-Oxoimidazolidine-5-spiro-nitrogen-containing Heterocyclic Compound 



(57) [Summary] 

[Composition] The present invention relates to a compound 
or the like represented by general formula [1] 
[Chemical formula 1] 



[I] 



[where Cy is an optionally substituted aliphatic carbocyclic 
group; 

[Chemical formula II] 




[Merits] The compound of the present invention specifically 
inhibits the binding of nociceptin to the nociceptin receptors 
ORLl. The compound is therefore useful as an analgesic in 
diseases associated with pain such as cancer pain, postoperative 
pain, migraine, gout, rheumatoid arthritis, or chronic pain and 
neuralgia; a drug to combat tolerance of narcotic analgesics 
represented by morphine; or a drug to combat dependence on 
narcotic analgesics represented by morphine, a drug to potentiate 
analgesic effect, an antiobesity drug, a cerebral function- 
improving drug, an Alzheimer's disease therapeutic, an 
antidementia drug, a schizophrenia therapeutic, a Parkinson's 
disease therapeutic, a chorea therapeutic, an antidepressant, a 
diabetes insipidus therapeutic, a polyuria therapeutic, or a 
hypotension therapeutic. 



G 



is an optionally substituted aliphatic nitrogen-containing 
heterocyclic group; R^ is a hydrogen atom, optionally substituted 
lower alkyl group, or the like; R^ is a hydrogen atom or a lower 
alkyl group; and X is a hydrogen atom, halogen atom, or the 
like]. 
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[Claims] 

[Claim 1] A compound expressed by general formula [I] 
[Chemical formula 1] 




[I] 



[where Cy is a Ce-Cis mono-, bi-, or tricyclic aliphatic 
carbocyclic group with optional substituents selected from 
among halogen atoms, cyclo(lower)a]kyl groups, lower 
alkylidene groups, lower alkenyl groups, lower alkynyl groups, 
amino groups, lower alkylamino groups, di(lower)alkylamino 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -R^; 

[Chemical formula 2] 

G 

is a C3-C9 monocyclic aliphatic nitrogen-containing heterocyclic 
group with optional substituents selected from among lower 
alkenyl groups, lower alkynyl groups, amino groups, lower 
alkylamino groups, di(lower)alkylamino groups, hydroxyl 
groups, lower alkoxy groups, carboxyl groups, lower 
alkoxycarbonyl groups, groups expressed by -R^ and groups 
expressed by -<CH2)„C0N(R^)R^; n is an integer of from 0 to 3; 
R* is a hydrogen atom, cyclo(lower)alkyl group, lower alkenyl 
group, lower alkynyl group, lower alkoxy group optionally 
substituted by fluorine atoms, lower alkoxycarbonyl group, 
carbamoyl group, lower alkyl carbamoyl group, di(lower)alkyl 
carbamoyl group, lower alkyl sulfonyl group, aminosulfonyl 
group, lower alkylaminosulfonyl group, or 
di(lower)alkylaminosulfonyl group, or a lower alkyl group with 
optional substituents selected from among halogen atoms, 
cyclo(lower)alkyl groups, amino groups, lower alkylamino 
groups, di(lower)aIkyIamino groups, cyclo(lower)alkylamino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower alkylamino)sulfonylamino groups 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, 



carbamoyl groups, lower alkyl carbamoyl groups, and 
di(lower)alkyl carbamoyl groups; R^ is a hydrogen atom or 
lower alkyl group; R^ is a lower alkyl group with optional 
substituents selected from among C3-C]o cycloalkyl groups and 
aromatic carbocyclic or heterocyclic groups; R'* is a lower alkyl 
group with optional substituents selected from among amino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower alkyl amino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, carbamoyloxy 
groups, lower alkyl carbamoyloxy groups, di(lower)alkyl 
carbamoyloxy groups, carboxyl groups, lower alkoxycarbonyl 
groups, aromatic heterocyclic groups, and groups expressed by - 
is a hydrogen atom or lower alkyl group; a group (or a 
lower alkyl group having this group) with optional substituents 
selected from among hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, and groups expressed 
by -N(R^)R^, as a nitrogen-containing heterocyclic group 
optionally containing oxygen atoms or sulfur atoms; or a group 
with optional substituents selected from among hydroxyl groups, 
lower alkoxy groups optionally substituted by fluorine atoms, 
and groups expressed by -N(R^)R^, as a nitrogen-containing 
heterocyclic group that joins with R^ and optionally contains 
oxygen atoms or sulfur atoms together with the adjacent nitrogen 
atoms; R^ is a hydrogen atom or lower alkyl group, or the same 
as above when joined with R^; R^ is a lower alkylamino group, 
di(lower)alkylamino group, cyclo(lower)alkylamino group, or 
lower alkoxy group optionally substituted by fluorine atoms, 
optionally containing an aromatic carbocyclic or heterocyclic 
group; R* and R^ are the same or different hydrogen atoms or 
lower alkyl groups; and X is a hydrogen atom, halogen atom, 
lower alkyl, trifluoromethyl group, or lower alkoxy group 
optionally substituted by fluorine atoms], or a salt or ester 
thereof. 

[Claim 2] The compound according to Claim 1, wherein the 
C6-C15 mono-, bi-, or tricyclic aliphatic carbocyclic group in Cy 
is a cycloheptyl group, cyclooctyl group, cyclononyl group, 
cyclodecyl group, 1-cyclooctenyl group,-3-cyclooctenyl group, 
4-cyclooctenyl group, 1-cyclononenyl group, 1-cyclodecenyl 
group, bicyclo[3.2,l]oct-2-yl group, bicyclo[3.2.1]oct-3-yl 
group, bicyclo[4.4.0]dec-2-yl group, bicyclo[4.4.0]dec-3-yl 
group, tricyclo[3.2.1.1^'^]non-l-yl group, tri cyclo[3. 3,1.1 ^*'^]dec- 
1-yl group, 1-indanyl group, 2-indanyl group, 1,2,3,4-tetrahydro- 
1-naphthyl group, 1 ,2,3,4-tetrahydro-2-naphthyl group, 
5,6,7,8,9, lO-hexahydrobenzocycloocten-6-yl group, or 2,3- 
dihydro-phenalen-l-yl group. 
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[Claim 3] The compound according to Claim 1 , wherein the 
Ce-Cis mono-, bi-, or tricyclic aliphatic carbocyclic group in Cy 
is a cyclooctyl group. 

[Claim 4] The compound according to Claim 1, wherein Cy 
is a cycloheptyl group, cyclooctyl group, cyclononyl group, 
cyclodecyl group, 1-cyclooctenyl group, 3-cyc1ooctenyl group, 
4-cyclooctenyl group, 1 -cyclononenyl group, 1 -cyclodecenyl 
group, bicyclo[3 .2 . 1 ]oct-2-yl group, bicyclo[3 .2 . 1 ]oct-3-yl 
group, bicyclo[4.4.0]dec-2-yl group, bicyclo[4.4.0]dec-3-yl 
group, tricyclo[3.2.1.1^'']non-l-yl group, tricyclo[3.3.1.1^'^]dec- 
1-yl group, 1-indany] group, 2-indanyl group, 1, 2,3,4 -tetrahydro- 
1-naphthyl, l,2,3,4-tetrahydro-2-naphthyl group, 5,6,7,8,9,10- 
hexahydrobenzocycloocten-6-yl group, 2,3-dihydrophenaien-l- 
yl group, 1 -methyl cyclooctyl group, 2-methyl cyclooctyl group, 

1 - ethyl cyclooctyl group, 1 -propyl cyclooctyl group, 2- 
methylene cyclooctyl group, l,7,7-trimethyrbicyclo[2.2.1]-hept- 

2- en-2-yl group, or 6,6-dimethyl bicyclo[3.1.1]hepta-3-yl group. 

[Claim 5] The compound according to 1, wherein Cy is a 
cyclooctyl group. 
[Claim 6] 

The compound according to 1, wherein the C3-C9 monocyclic 
aliphatic nitrogen-containing heterocyclic group expressed by 
[Chemical formula 3] 

G 

is a group formed from a piperidine ring. 
[Claim 7] 

The compound according to 1 , wherein 
[Chemical formula 4] 

G 

is a 1-piperidyl-l-ylidene group. 

[Claim 8] The compound according to 1, wherein is a 
hydrogen atom or methyl group. 

[Claim 9] The compound according to Claim. 1, wherein X 
is a hydrogen atom or halogen atom. 

[Claim 10] 

A process for the production of a compound expressed by 
general formula [1] 
[Chemical formula 1 0] 




[I] 



[where Cy is a Ce-Cis mono-, bi-, or tricyclic aliphatic 
carbocyclic group with optional substituents selected from 
among halogen atoms, cyclo(lower)alkyl groups, lower 
alkylidene groups, lower alkenyl groups, lower alkynyl groups, 
amino groups, lower alkylamino groups, di(lower)alkylamino 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -R^; 

[Chemical formula 11] 

G 

is a C3-C9 monocyclic aliphatic nitrogen-containing heterocyclic 
group with optional substituents selected from among lower 
alkenyl groups, lower alkynyl groups, amino groups, lower 
alkylamino groups, di(lower)alkylamino groups, hydroxyl 
groups, lower alkoxy groups, carboxyl groups, lower 
alkoxycarbonyl groups, groups expressed by -R"*, and groups 
expressed by -(CH2)nCON(R^)R^; R' is a hydrogen atom, 
cyclo(lower)alkyl group, lower alkenyl group, lower alkynyl 
group, lower alkoxy group optionally substituted by fluorine 
atoms, lower alkoxycarbonyl group, carbamoyl group, lower 
alkyl carbamoyl group, di(lower)alkyl carbamoyl group, lower 
alkyl sulfonyl group, aminosulfonyl group, lower 
alkylaminosulfonyl group, or di(lower)alkylaminosulfonyl 
group, or a lower alkyl group with optional substituents selected 
from among halogen atoms, cyclo(lower)alkyl groups, amino 
groups, lower alkylamino groups, di(lower)alkylamino groups, 
cyclo(lower)alkylamino groups, lower alkyl sulfonylamino 
groups, aminosulfonylamino groups, (lower 

alkylamino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di{lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, 
carbamoyl groups, lower alkyl carbamoyl groups, and 
di(lower)alkyl carbamoyl groups; R"* is a lower alkyl group with 
optional substituents selected from among amino groups, lower 
alkyl sulfonylamino groups, aminosulfonylamino groups, (lower 
alkyl amino)sulfonylami no groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
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carbamoyOamino groups, hydroxyl groups, carbamoyloxy 
groups, lower alkyl carbamoyloxy groups, di(lower)alkyl 

carbamoyloxy groups, carboxyl groups, lower alkoxycarbonyl 
groups, aromatic heterocyclic groups, and groups expressed by 
-R^; is a hydrogen atom or lower alkyl group; a group (or a 
lower alkyl group having this group) with optional substituents 
selected from among hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, and groups expressed 
by -N(R^)R^ as a nitrogen-containing heterocyclic group 
optionally containing oxygen atoms or sulfur atoms; or a group 
with optional substituents selected from among hydroxyl groups, 
lower alkoxy groups optionally substituted by fluorine atoms, 
and groups expressed by -N(R^)R^, as a nitrogen-containing 
heterocyclic group that joins with R^ and optionally contains 
oxygen atoms or sulfur atoms together with the adjacent nitrogen 
atoms; is a hydrogen atom or lower alkyl group, or the same 
as above when joined with R^; R^ is a lower alkylamino group, 
di(lower)alkylamino group, cyclo(lower)alkylamino group, or 
lower alkoxy group optionally substituted by fluorine atoms, 
optionally containing an aromatic carbocyclic or heterocyclic 
group; R^ and R^ are the same or different hydrogen atoms or 
lower alkyl groups; and n, R*^, R^, and X are the same as above] 
or a salt or ester thereof, 

characterized by reacting a compound expressed by 
general formula [II] 

[Chemical formula 5] 




O 

[where 

[Chemical formula 6] 



0 

is a C3-C9 monocyclic aliphatic nitrogen-containing heterocyclic 
group with optional substituents selected from among lower 
alkenyl groups, lower alkynyl groups, di(lower)alkyl amino 
groups, lower alkoxy groups, lower alkoxycarbonyl groups, 
groups expressed by -R"^^, groups expressed by 
-(CH2)nC0N(R^P)R^P, and optionally protected ammo groups, 
lower alkylamino groups, hydroxyl groups, and carboxyl groups; 
n is an integer of from 0 to 3; R'^ is an amino-protective group, 
hydrogen atom, cycIo(lower)alkyl group, lower alkenyl group, 
lower alkynyl group, lower alkoxy group optionally substituted 
by fluorine atoms, lower alkoxycarbonyl group, di(lower)alkyl 
carbamoyl group, lower alkyl sulfonyl group, or 



di(lower)alkylaminosulfonyl group, or an optionally protected 
carbamoyl group, lower alkyl carbamoyl group, aminosulfonyl 
group, or lower alkylaminosulfonyl group, or a lower alkyl 
group with optional substituents selected from among halogen 
atoms, cyclo(lower)alkyl groups, di(lower)alkylamino groups, 
lower alkoxy groups optionally substituted by fluorine atoms, 
di(lower)alkyl carbamoyloxy groups, lower alkoxycarbonyl 
groups and di(lower)alkyl carbamoyl groups and optionally 
protected amino groups, lower alkylamino groups, 
cyclo(lower)alkylamino groups, lower alkyl sulfonylamino 
groups, aminosulfonylamino groups, (lower 

alkylamino)sulfonylamino groups 
(di(lower)a]kylamino)sulfonylamino groups, carbamoyl amino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, carbamoyloxy 
groups, lower alkyl carbamoyloxy groups, carboxyl groups, 
carbamoyl groups, and lower alkyl carbamoyl groups; R"*^ is a 
lower alkyl group with optional substituents selected from 
among di(lower)alkyl carbamoyloxy groups, lower 
alkoxycarbonyl groups, aromatic heterocyclic groups, groups 
expressed by -R^^ and optionally protected amino groups, lower 
alkyl sulfonylamino groups, aminosulfonylamino groups, (lower 
alkylamino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoy])amino groups, hydroxyl groups, carbamoyloxy 
groups, lower alkyl carbamoyloxy groups, and carboxyl groups; 
R^P is an amino-protective group, hydrogen atom, or lower alkyl 
group; a group (or a lower alkyl group having this group) with 
optional substituents selected from among optionally protected 
hydroxyl groups, lower alkoxy groups optionally substituted by 
fluorine atoms, and groups expressed by -N(R^'')R^, as a 
nitrogen-containing heterocyclic group optionally containing 
oxygen atoms or sulfur atoms; or a group with optional 
substituents selected from among optionally protected hydroxyl 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -N(R*'')R^'', as a nitrogen- 
containing heterocyclic group that joins with R^^ and optionally 
contains oxygen atoms or sulfur atoms together with the adjacent 
nitrogen atoms; R^^ is an amino-protective group, hydrogen 
atom, or lower alkyl group, or has the same meaning as above by 
jommg with R'P; R'" is an optionally protected lower alkylamino 
group, di(lower)alkylamino group, cyclo(lower)alkylamino 
group, or lower alkoxy group optionally substituted by fluorine 
atoms, optionally containing an aromatic carbocyclic or 
heterocyclic group; R^^ and R^ are the same or different amino- 
protective groups, hydrogen atoms, or lower alkyl groups; and X 
is a hydrogen atom, halogen atom, lower alkyl, trifluoromethyl 
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group, or lower alkoxy group optionally substituted by fluorine 
atoms] and a compound expressed by general formula [III] 
[Chemical formula 7] 
R2 




[where Cy'' is a Q-Cis mono-, bi-, or tricyclic aliphatic 
carbocyclic group with optional substituents selected from 
among halogen atoms, cyclo(lower)alkyl groups, lower 
alkylidene groups, lower alkenyl groups, lower alkynyl groups, 
di(lower)alkylamino group, or lower alkoxy groups optionally 
substituted by fluorine atoms, groups expressed by -R^, and 
optionally protected amino groups and lower alkylamino groups; 
V is an eliminable group; is a hydrogen atom or lower alkyl 
group; R"' is a lower alkyl group with optional substituents 
selected from among C3-C10 cycloalkyl groups and aromatic 
carbocyclic or heterocyclic groups], producing a compound 
expressed by general formula [IV] 
[Chemical formula 8] 




[where Cy^, 
[Chemical formula 9] 

0 , 

R*^, R^, and X are the same as above], and removing the 
protective groups as needed. 

[Claim 11] A nociceptin receptor antagonist, having as an 
active ingredient thereof a compound expressed by general 
formula [I] 



[Chemical formula 12] 




m 



[where Cy is a Ce-Cis mono-, bi-, or tricyclic aliphatic 
carbocyclic group with optional substituents selected from 
among halogen atoms, cyclo(lower)alkyl groups, lower 
alkylidene groups, lower alkenyl groups, lower alkynyl groups, 
amino groups, lower alkylamino groups, di(lower)alkylamino 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -R^; 



[Chemical formula 13] 

G 

is a C3-C9 monocyclic aliphatic nitrogen-containing heterocyclic 
group with optional substituents selected from among lower 
alkenyl groups, lower alkynyl groups, amino groups, lower 
alkylamino groups, di(lower)alkylamino groups, hydroxyl 
groups, lower alkoxy groups, carboxyl groups, lower 
alkoxycarbonyl groups, groups expressed by -R"*, and groups 
expressed by -(CH2)„CON(R^)R^; n is an integer of from 0 to 3; 
R' is a hydrogen atom, cyclo(lower)alkyl group, lower alkenyl 
group, lower alkynyl group, lower alkoxy group optionally 
substituted by fluorine atoms, lower alkoxycarbonyl group, 
carbamoyl group, lower alkyl carbamoyl group, di(lower)alkyl 
carbamoyl group, lower alkyl sulfonyl group, aminosulfonyl 
group, lower alkylaminosulfonyl group, or 
di(lower)alkyl aminosulfonyl group, or a lower alkyl group with 
optional substituents selected from among halogen atoms, 
cyclo(lower)alkyl groups, amino groups, lower alkylamino 
groups, di{lower)alkylamino groups, cyclo(lower)alkylamino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower a1kylamino)sulfonylamino groups 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(Iower)alkyl 
carbamoyl)amino groups, hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, 
carbamoyl groups, lower alkyl carbamoyl groups, and 
di(lower)alkyl carbamoyl groups; R^ is a hydrogen atom or 
lower alkyl group; R^ is a lower alkyl group with optional 
substituents selected from among C3-C10 cycloalkyl groups and 
aromatic carbocyclic or heterocyclic groups; R"^ is a lower alkyl 
group with optional substituents selected from among amino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower alkylamino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, carbamoyloxy 
groups, lower alkyl carbamoyloxy groups, di(lower)alkyl 
carbamoyloxy groups, carboxyl groups, lower alkoxycarbonyl 
groups, aromatic heterocyclic groups, and groups expressed by 
-R^; R^ is a hydrogen atom or lower alkyl group; a group (or a 
lower alkyl group having this group) with optional substituents 
selected from among hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, and groups expressed 
by -N(R^)R^, as a nitrogen-containing heterocyclic group 
optionally containing oxygen atoms or sulfur atoms; 
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or a group with optional substituents selected from among 

hydroxy] groups, lower alkoxy groups optionally substituted by 
fluorine atoms, and groups expressed by -N(R^)R^, as a 
nitrogen-containing heterocyclic group that joins with and 
optionally contains oxygen atoms or sulfur atoms together with 
the adjacent nitrogen atoms; is a hydrogen atom or lower 
alkyl group, or the same as above when joined with R^; R^ is a 
lower alkylamino group, di(Iower)alkylamino group, 
cyclo(lower)alkylamino group, or lower alkoxy group optionally 
substituted by fluorine atoms, optionally containing an aromatic 
carbocyclic or heterocyclic group; R^ and R^ are the same or 
different hydrogen atoms or lower alkyl groups; and X is a 
hydrogen atom, halogen atom, lower alkyl, trifluoromethyl 
group, or lower alkoxy group optionally substituted by fluorine 
atoms] or a salt or ester thereof 

[Claim 12] An analgesic, a drug to combat tolerance of 
narcotic analgesics represented by morphine, a drug to combat 
dependence on narcotic analgesics represented by morphine, a 
drug to potentiate analgesic effect, an anti obesity drug, a 
cerebral function-improving drug, an Alzheimer's disease 
therapeutic, an antidementia drug, a schizophrenia therapeutic, a 
Parkinson's disease therapeutic, a chorea therapeutic, an 
antidepressant, a diabetes insipidus therapeutic, a polyuria 
therapeutic, or a hypotension therapeutic, having as an active 
ingredient thereof a compound expressed by general formula [I] 

[Chemical formula 14] 




[I] 



[where Cy is a Ce-Cjs mono-, bi-, or tricyclic aliphatic 
carbocyclic group with optional substituents selected from 
among halogen atoms, cyclo(lower)alkyl groups, lower 
alkylidene groups, lower alkenyl groups, lower alkynyl groups, 
amino groups, lower alkylamino groups, di(lower)alkylamino 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -R^; 

[Chemical formula 1 5] 

is a C3-C9 monocyclic aliphatic nitrogen-containing heterocyclic 
group with optional substituents selected from among lower alkenyl 
groups, lower alkynyl groups, amino groups, lower alkylamino 
groups, di(lower)alkylamino groups, hydroxy! groups, lower alkoxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, groups 
expressed by -R^ and groups expressed by -(CH2)nCON(R^R^; n 



is an integer of from 0 to 3; R* is a hydrogen atom, 
cyclo(lower)alkyl group, lower alkenyl group, lower alkynyl group, 
lower alkoxy group optionally substituted by fluorine atoms, lower 
alkoxycarbonyl group, carbamoyl group, lower alkyl carbamoyl 
group, di(lower)alkyl carbamoyl group, lower alkyl sulfonyl group, 
aminosulfonyl group, lower alkylaminosulfonyl group, or 
di(lower)alkylaminosulfonyl group, or a lower alkyl group with 
optional substituents selected from among halogen atoms, 
cyclo(lower)alkyl groups, amino groups, lower alkylamino groups, 
di(lower)alkylamino groups, cyclo(lower)alkylamino groups, lower 
alkyl sulfonylamino groups, aminosulfonyl amino groups, (lower 
alkylamino)sulfonylamino groups (di(lower)alkylamino) 
sulfonylamino groups, carbamoylamino groups, (lower alkyl 
caTbamoyl)amino groups, (di(lower)alkyl carbamdyl)amino groups, 
hydroxyl groups, lower alkoxy groups optionally substituted by 
fluorine atoms, carbamoyloxy groups, lower alkyl carbamoyloxy 
groups, di(lower)a]kyl carbamoyloxy groups, carboxyl groups, 
lower alkoxycarbonyl groups, carbamoyl groups, lower alkyl 
carbamoyl groups, and di(lower)alkyl carbamoyl groups; R^ is a 
hydrogen atom or lower alky] group; R^ is a lower alkyl group with 
optional substituents selected from among Cr-Cjo cycloalkyl groups 
and aromatic carbocyclic or heterocyclic groups; R"* is a lower alkyl 
group with optional substituents selected from among amino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower alkylamino)sulfonylamino groups, (di(lower) 
alkylamino)sulfonylamino groups, carbamoylamino groups, (lower 
alkyl carbamoyl)amino groups, (di(lower)alkyl carbamoy])amino 
groups, hydroxyl groups, carbamoyloxy groups, lower alkyl 
carbamoyloxy groups, di(lower)alkyl carbamoyloxy groups, 
carboxyl groups, lower alkoxycarbonyl groups, aromatic 
heterocyclic groups, and groups expressed by -R^; R^ is a hydrogen 
atom or lower alkyl group; a group (or a lower alkyl group having 
this group) with optional substituents selected from among hydroxyl 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -N(R^)R^, as a nitrogen-containing 
heterocyclic group optionally containing oxygen atoms or sulfur 
atoms; or a group with optional substituents selected from among 
hydroxyl groups, lower alkoxy groups optionally substituted by 
fluorine atoms, and groups expressed by -N(R^)R^, as a nitrogen- 
containing heterocyclic group that joins with R^ and optionally 
contains oxygen atoms or sulfur atoms together with the adjacent 
nitrogen atoms; R^ is a hydrogen atom or lower alkyl group, or the 
same as above when joined with R^; R^ is a lower alkylamino 
group, di(lower)alkylamino group, cyclo(lower)alkylamino group, 
or lower alkoxy group optionally substituted by fluorine atoms, 
optionally containing an aromatic carbocyclic or heterocyclic group; 
R^ and R^ are the same or different hydrogen atoms or lower alkyl 
groups; and X is a hydrogen atom, halogen atom, lower alkyl, 
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trifluoromethyl group, or lower alkoxy group optionally substituted 
by fluorine atoms] or a salt or ester thereof. 

[Detailed Description of the Invention] 

[0001] 

[Technological Field of the Invention] The present invention 
can be used in pharmaceutics. More specifically, the 4- 
oxoimidazolidine-5-spiro-nitrogen-containing heterocyclic 
compound of the present invention acts to inhibit the binding of 
nociceptin to the nociceptin receptors ORLl and can be used as 
an analgesic, drug to combat tolerance of narcotic analgesics 
represented by morphine, drug to combat dependence on 
narcotic analgesics represented by morphine, drug to potentiate 
analgesic effect, antiobesity drug, cerebral function-improving 
drug, Alzheimer's disease therapeutic, antidementia drug, 
schizophrenia therapeutic, Parkinson's disease therapeutic, 
chorea therapeutic, antidepressant, diabetes insipidus 
therapeutic, polyuria therapeutic, or hypotension therapeutic. 

[0002] 

[Prior Art] Nociceptin (the same substance as orphanin FQ) 
is a peptide composed of 17 amino acids that has a structure 
similar to that of opioid peptides, Nociceptin potentiates the 
responsiveness to invasive stimulation, promotes appetite, 
lowers spatial learning ability, antagonizes the analgesic effect 
of classical opiate drugs, suppresses the release of dopamine, has 
a diuretic effect and vasodilating effect, lowers the systemic 
blood pressure, and the like. It is believed to modulate pain and 
appetite and to participate in memory and learning via the 
nociceptin receptors ORLl in the brain [refer to Nature, Vol. 
377, p. 532 (1995); Society for Neuroscience, Vol. 22, p. 455 
(1996); NeuroReport, Vol. 8, p. 423 (1997); European Journal 
of Neuroscience {Eur. J. Neuroscience), Vol. 9, p. 194 (1997); 
Neuroscience, Vol. 75, pp. 1 and 333 (1996); Life Sciences, Vol. 
60, pp. PL15 and PL141 (1997), etc.]. Morphine tolerance is 
known to be weakened and memory and learning ability 
improved in knockout mice in which the expression of the 
nociceptin receptors ORLl has been inhibited [refer to 
Neuroscience Letters, Vol. 237, p. 136 (1997); Nature, Vol. 394, 
p. 577 (1998), etc.]. 

[0003] Therefore, substances that specifically, inhibit the 
binding of nociceptin to the nociceptin receptors ORLl can be 
expected to be useful as analgesics for diseases associated with 
pain such as cancer pain, postoperative pain, migraine, gout, 
rheumatoid arthritis, chronic pain, and neuralgia; and drugs for 
combating tolerance of narcotic analgesics represented by 
morphine; as well as drugs for combating dependence on 
narcotic analgesics represented by morphine, drugs to potentiate 
analgesic effect, antiobesity drugs, cerebral function-improving 
drugs, Alzheimer's disease therapeutics, antidementia drugs, 
schizophrenia therapeutics, Parkinson's disease therapeutics, 
chorea therapeutics, antidepressants, diabetes insipidus 



therapeutics, polyuria therapeutics, and hypotension 
therapeutics. 

[0004] Compounds that are structurally similar to the 
compound of the present invention are disclosed in US Patent 
No. 4,022,791, US Patent No. 4,051,248, and the like. However, 
the compound of the present invention is neither specifically 
disclosed nor suggested in any way therein, and there is no 
statement at all about the effect of inhibiting the binding of 
nociceptin to the nociceptin receptors ORLl. 

[0005] 

[Problems to be Solved by the Invention] The object of the 
present invention is to propose a new analgesic, a drug for 
combating tolerance of narcotic analgesics represented by 
morphine, a drug for combating dependence on narcotic 
analgesics represented by morphine, a drug to potentiate 
analgesic effect, an antiobesity drug, a cerebral function- 
improving drug, an Alzheimer's disease therapeutic, an 
antidementia drug, a schizophrenia therapeutic, a Parkinson's 
disease therapeutic, a chorea therapeutic, an antidepressant, a 
diabetes insipidus therapeutic, a polyuria therapeutic, or a 
hypotension therapeutics that have the effect of inhibiting the 
binding of nociceptin to the nociceptin receptors ORLl. 
[0006] 

[Means of Resolving the Problems] The inventors perfected the 
present invention upon discovering that a compound expressed 
by general formula [I] 
[0007] 

[Chemical formula 1 6] 




[I] 



[where Cy is a Cg-Cjs mono-, bi-, or tricyclic aliphatic 
carbocyclic group with optional substituents selected from 
among halogen atoms, cyclo(lower)alkyl groups, lower 
alkylidene groups, lower alkenyl groups, lower alkynyl groups, 
amino groups, lower alkylamino groups, di(lower)alkylamino 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -R^; 

[0008] 

[Chemical formula 17] 

o 

is a C3-C9 monocyclic aliphatic nitrogen-containing heterocyclic 
group with optional substituents selected from among lower 
alkenyl groups, lower alkynyl groups, amino groups, lower 
alkylamino groups, di(lower)alkylamino groups, hydroxy! 
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groups, lower alkoxy groups, carboxyl groups, lower 
alkoxycarbonyl groups, groups expressed by -R"*, and groups 
expressed by -(CH2)nC0N(R^)R^; n is an integer of from 0 to 3; 
R^ is a hydrogen atom, cyclo(lower)alkyl group, lower alkenyl 
group, lower alkynyl group, lower alkoxy group optionally 
substituted by fluorine atoms, lower alkoxycarbonyl group, 
carbamoyl group, lower alkyl carbamoyl group, di(lower)alkyl 
carbamoyl group, lower alkyl sulfonyl group, aminosulfonyl 
group, lower alkylaminosulfonyl group, or 
di(lower)alkylaminosulfonyl group, or a lower alkyl group with 
optional substituents selected from among halogen atoms, 
cyclo(lower)alkyl groups, amino groups, lower alkylamino 
groups, di(lower)alkylamino groups, cyclo(lower)alkylamino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower alkylamino)sulfonylamino groups 
(di(lower)alkylamino)sulfonylamino groups, carbamoyl ami no 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, 
carbamoyl groups, lower alkyl carbamoyl groups, and 
di(lower)alkyl carbamoyl groups; R^ is a hydrogen atom or 
lower alkyl group; R^ is a lower alkyl group with optional 
substituents selected from among C3-C10 cycloalkyl groups and 
aromatic carbocyclic or heterocyclic groups; R"^ is a lower alkyl 
group with optional substituents selected from among amino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower alkyl amino)sulfonylamino groups, 
(di(lower)alkylamino)sulfony]amino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, carbamoyloxy 
groups, lower alkyl carbamoyloxy groups, di(lower)alkyl 
carbamoyloxy groups, carboxyl groups, lower alkoxycarbonyl 
groups, aromatic heterocyclic groups, and groups expressed by 
-R^; R^ is a hydrogen atom or lower alkyl group; a group (or a 
lower alkyl group having this group) with optional substituents 
selected from among hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, and groups expressed 
by -N(R^)R^, as a nitrogen-containing heterocyclic group 
optionally containing oxygen atoms or sulfur atoms; or a group 
with optional substituents selected from among hydroxyl groups, 
lower alkoxy groups optionally substituted by fluorine atoms, 
and groups expressed by -N(R^)R^, as a nitrogen-containing 
heterocyclic group that joins with R^ and optionally contains 



oxygen atoms or sulfur atoms together with the adjacent nitrogen 
atoms; R^ is a hydrogen atom or lower alkyl group, or the same 
as above when joined with R^; R' is a lower alkylamino group, 
di(lower)alkylamino group, cyclo(lower)alkylamino group, or 
lower alkoxy group optionally substituted by fluorine atoms, 
optionally containing an aromatic carbocyclic or heterocyclic 
group; R^ and R^ are the same or different hydrogen atoms or 
lower alkyl groups; and X is a hydrogen atom, halogen atom, 
lower alkyl, trifluoromethyl group, or lower alkoxy group 
optionally substituted by fluorine atoms] has a high affinity for 
the nociceptin receptors and can, for example, be used as an 
analgesic for diseases associated with pain such as cancer pain, 
postoperative pain, migraine, gout, rheumatoid arthritis, chronic 
pain, and neuralgia, or as a drug for combating tolerance of 
narcotic analgesics represented by morphine, a drug for 
combating dependence on narcotic analgesics represented by 
morphine, a drug to potentiate analgesic effect, an antiobesity 
drugs, a cerebral function-improving drug, an Alzheimer's 
disease therapeutic, an antidementia drug, a schizophrenia 
therapeutic, a Parkinson's disease therapeutic, a chorea 
therapeutic, an antidepressant, a diabetes insipidus therapeutic, a 
polyuria therapeutic, or a hypotension therapeutic by inhibiting 
the effect of nociceptin. 

[0009] The present invention relates to a compound 
expressed by general formula [I], a salt or ester thereof, and a 
process for the production thereof. 

[0010] The symbols and terms used in this specification will 
be explained. 

[0011] "Halogen atom" refers to a fluorine atom, chlorine 
atom, bromine atom, or iodine atom. 

[0012] "Lower alkyl group" refers to a Ci~C6 linear or 
branched alkyl group such as a methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, 5ec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, 
^m-pentyl, 1 -methyl butyl, 2-methyl butyl, 1,2-dimethyl propyl, 
1 -ethyl propyl, hexyl, isohexyl, 1 -methyl pentyl, 2-methyl 
pentyl, 3-methyl pentyl, 1,1 -dimethyl butyl, 1,2-dimethyl butyl, 
2,2-dimethyl butyl, 1 -ethyl butyl, 1,1,2-tri methyl propyl, 1,2,2- 
trimethyl propyl, l-ethyl-2 -methyl propyl, or 1 -ethyl- 1 -methyl 
propyl group. 

[0013] "Cyclo(lower)alkyl group" refers to a C^-Ce 
cycloalkyl group. Examples include cyclopropyl, cyclobutyl, 
cyclopentyl, and cyclohexyl groups. 

[0014] "Lower alkyl idene group" refers to a Ci-Ce linear or 
branched alkylidene group such as methylene [sic], ethylidene, 
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propylidene, isopropylidene, or butylidene group. 

[0015] "Lower alkenyl group" refers to a linear or branched 
C2-C6 alkenyl group such as a vinyl, 1-propenyl, 2-propenyl, 
isopropenyl, 3-butenyl, 2-butenyl, 1-butenyl, l-methyl-2- 
propeny], 1 -methyl- 1-propenyl, 1 -ethyl- 1-ethenyl, 2-methyl-2- 
propenyl, 2-methyl- 1-propenyl, 3-methyl-2-butenyl, or 4- 
pentenyl group. 

[0016] "Lower alkynyl group" refers to a linear or branched 
C2-C6 alkynyl group such as an ethynyl, 2-propynyl, 1-methyl- 
2-propynyl, 2-butynyl, l-methyl-2-butynyl, or 2-pentynyl group. 

[0017] "Lower alkylamino group" refers to an amino group 
monosubstituted by a lower alkyl group such as a methyl amino, 
ethylamino, propylamino, isopropylamino, butylamino, sec- 
butylamino, or ?m-butylamino group. 

[0018] "Di(lower)alkylamino group" refers to an amino 
group disubstituted by a lower alkyl group such as a 
dimethylamino, diethylamino, ethyl methylamino, 
dipropylamino, methylpropylamino, or di isopropylamino group. 

[0019] "Lower alkoxy group" refers to an alkoxy group 
having a lower alkyl group, i.e., a Ci-Ce alkoxy group such as a 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, terU 
butoxy, or pentyloxy group. 

[0020] "Lower alkoxy group optionally substituted by 
fluorine atoms" refers to an alkoxy group in which arbitrary 
substitutable positions of the aforementioned lower alkoxy 
groups are optionally substituted by one, two, or more, and 
preferably one to three, fluorine atoms, e.g., a fluoromethoxy 
group, difluoromethoxy group, tri fluoromethoxy group, or 1,2- 
difluoroethoxy group in addition to the alkoxy groups given as 
examples above. 

[0021] "Mono-, bi-, or tricyclic aliphatic carbocyclic group" 
refers to a monocyclic, bicyclic, or tricyclic group that is a 
saturated or unsaturated aliphatic carbocyclic group such as a 



cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, 
cycloundecyl, cyclododecyl, 1-cyclohexenyl, 2-cyclohexenyl, 
1 ,3-cyclohexadienyl, 1 -cycloheptenyl, 2-cycloheptenyl, 1 ,3- 
cycloheptadienyl, 1 -cyclooctenyl, 2-cyclooctenyl, 3- 
cyclooctenyl, 4-cyclooctenyl, 1,3-cyclooctadienyl, . 1- 
cyclononenyl, 2-cyclononenyl, 3-cyclononenyl, 4-cyclononenyl, 
1 ,3-cyclononadienyl, 1-cyclodecenyl, 2-cyclodecenyl, 3- 
cyclodecenyl, 4-cyclodecenyl, 1 ,3-cyclodecadienyl, 1 - 
cycloundecenyl, 2-cyclo-undecenyl, 1,3-cycloundecadienyl, 1- 
cyclododecenyl, 2-cyclododecenyl, 1 ,3-cyclo-dodecadienyl, 
bicyclo[2.2.1]hept-2-yl, bicyclo[2.2.1]hept-2-en-2-yl, 
bicyclo[3. 1 . 1 ]hept-3-yl, bicyclo[3. 1 . 1 ]hept-2-en-yl, 

bicyclo[2.2.2]oct-2-yl, bicyclo[3.2.1]-oct-l-yl, bicyclo[3,2.1]oct- 
2-yl, bicyclo[3.2. 1 ]oct-3-yl, bicyclo[3.2.1 ]oct-6-yl, 

bicyclo[3.2.1]oct-8-yl, bicyclo[3.2.2]non-2-yl, 
bicyclo[3.2.2]non-3-yl, bicyclo[3.3. 1 ]non-2-yl, 

bicyclo[3.3. 1 ]non-3-yl, bicyclo[4.2. 1 ]non-2-yl, 

bicyclo[4,2.1]non-3-yl, bicyclo[4,3.0]non-2-yl, 
bicyclo[4.3.0]non-3-yl, bicyclo[3.3.2]dec-2-yl, 
bicyclo[3.3.2]dec-3-yl, bicyclo[4.2.2]dec-2-yl, 
bicyclo[4.2.2]dec-3-yl, bicyclo[4.3. 1 ]dec-2-yl, 

bicyclo[4.3. 1 ]dec-3-yl, bicyclo[4.4.0]dec- 1 -yl, 

bicyclo[4.4.0]dec-2-yl, bicyclo[4.4.0]dec-3-yl, 
bicyclo[3.3.3]undec-2-yl, bicyclo[3.3.3]undec-3-yl, 
bicyclo[4.3.2]undec-2-yl, bicyclo[4.3.2]undec-3-yl, 
bicyclo[4.3.2]undec-7-yl, bicyclo[4.3.2]undec-8-yl, 
tricyclo[3.2. 1 . 1 ^*'']non-l -yl, tricyclo[3.3. 1 . 1 ^'']dec-l -yl, 

tricyclo[3.3.1 .l^'^]dec-2-yl, 1-indanyl, 2-indanyl, 1,2,3,4- 
tetrahydro- 1 -naphthyl, 1 ,2,3,4-tetrahydro-2-naphthyl, 

5,6,7,8,9, 1 0-hexahydroben2Ocycloocten-6-yl, 5,6,7,8,9, 1 0- 

hexahydrobenzocycloocten-7-yl, 1 -acenaphthenyl, 2,3- 
dihydrophenalen-l-yl, 2,3-dihydrophenalen-2-yl, spiro[4.5]dec-2-yl, 
spiro[4.5]dec-7-yl, spiro[4.5]dec-8-yl, spiro[5.5]undec-2-yl, 
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or spiro[5.5]undec-3-yl group. 

[0022] "Lower alkoxycarbonyl group" refers to an 
alkoxycarbonyl group having the aforementioned lower alkoxy 
groups, i.e., a C2-C7 alkoxycarbonyl group such as a 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, iert- 
butoxycarbonyl, or pentyloxycarbonyl group. 

[0023] "Monocyclic aliphatic nitrogen-containing heterocyclic 
group" refers to a saturated monocyclic aliphatic heterocyclic group 
containing at least one nitrogen atom as a ring atom, e.g., a group 
formed from a ring expressed by 

[0024] 

[Chemical formula 18] 

(where m is an integer of from 3 to 9). 

[0025] "Lower alkyl carbamoyl group" refers to a 
carbamoyl group monosubstituted by a lower alkyl group such 
as a methyl carbamoyl, ethyl carbamoyl, propyl carbamoyl, 
isopropyl carbamoyl, butyl carbamoyl, sec-huty] carbamoyl, or 
/er/-butyl carbamoyl group. 

[0026] "Di{lower)alkyl carbamoyl group" refers to a 
carbamoyl group disubstituted by a lower alkyl group such as a 
dimethyl carbamoyl, diethyl carbamoyl, ethyl methyl carbamoyl, 
dipropyl carbamoyl, methyl propyl carbamoyl, or diisopropyl 
carbamoyl group. 

[0027] "Lower alkyl sulfonyl group" refers to an alkyl 
sulfonyl group having a lower alkyl group such as a methyl 
sulfonyl, ethyl sulfonyl, propyl sulfonyl, isopropyl sulfonyl, 
butyl sulfonyl, sec-huty\ sulfonyl, or tert-buty\ sulfonyl group. 

[0028] "Lower alkylaminosulfonyl group" refers to an 
alkyl aminosulfonyl group having a alkylamino group such as a 
methylaminosulfonyl, ethylaminosulfonyl, propylaminosulfonyl, 
isopropylaminosulfonyl, butylaminosulfonyl, sec- 

butylaminosulfonyl, or ^er^-butylaminosulfonyl group. 

[0029] "Di(lower)alkylaminosulfonyl group" refers to a 
dialkylaminosulfonyl group having a di(lower)alkyl amino group 



such as a dimethylaminosulfonyl, diethylaminosulfonyl, ethyl 
methylaminosulfonyl, dipropylaminosulfonyl, 
methylpropylaminosulfonyl, or diisopropylaminosulfonyl group. 

[0030] "Cyclo(lower)alkylamino group" refers to an amino 
group monosubstituted by a cyclo(Iower)alkyl group. Examples 
include cyclopropylamino, cyclobutylamino, cyclopentylamino, 
and cyclohexylamino groups. 

[0031] "Lower alkyl sulfonylamino group" refers to an amino 
group monosubstituted by a lower alkyl sulfonyl group such as a 
methyl sulfonylamino, ethyl sulfonylamino, propyl sulfonylamino, 
isopropyl sulfonylamino, butyl sulfonylamino, 5ec-butyl 
sulfonylamino, or tert-bixty] sulfonylamino group. 

[0032] "(Lower alkylamino)sulfonylamino group" refers to an 
amino group monosubstituted by a lower alkylaminosulfonyl group 
such as a (methylamino)sulfonylamino, (ethylamino)sulfonylamino, 
(propylamino)sulfonyIamino, (isopropyl)sulfonylamino, (butylamino) 
sulfonylamino, (5^c-butylamino)sulfonylamino, or (tert- 
butylamino)sulfonylamino group. 

[0033] "(Di(lower)alkylamino)sulfonylamino group" refers to an 
amino group monosubstituted by a di(lower)alkylaminosulfonyl 
group such as a (dimethylamino)sulfonylamino, (diethylamino) 
sulfonylamino, (ethyl methyl amino)sulfonylamino, (dipropylamino) 
sulfonylamino, (methylpropylamino)sulfonylamino, or 

(diisopropylamino)sulfonylaniino group. 

[0034] "(Lower alkyl carbamoyl)amino group" refers to an 
amino group monosubstituted by a lower alkyl carbamoyl group such 
as a (methyl caibamoyl)amino, (ethyl carbamoyl)amino, (propyl 
carbamoyl)amino, (isopropyl carbamoyl)amino, (butyl carbamoyl) 
amino, (sec-huty\ carbamoyl)amino, or {tert-huty] carbamoyl) 
amino group. 

[0035] "(Di(lower)alkyl carbamoyl)amino group" refers to 
an amino group monosubstituted by a di(lower)alkyl carbamoyl 
group such as a (dimethyl carbamoyl)amino, (diethyl 
carbamoyl)amino, (ethyl methyl carbamoyl)amino, (dipropyl 
carbamoyl)amino, (methyl propyl carbamoyl)amino, or 
(diisopropyl carbamoyl)amino group. 

[0036] "Lower alkyl carbamoyloxy group" refers to an alkyl 
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carbamoyloxy group that contains a lower alkyl carbamoyl 
group such as a methyl carbamoyloxy, ethyl carbamoyloxy, 
propyl carbamoyloxy, isopropyl carbamoyloxy, butyl 
carbamoyloxy, sec-butyl carbamoyloxy, or tert-huty\ 
carbamoyloxy group. 

[0037] "Di(lower)alkyl carbamoyloxy group" refers to a 
dialkyl carbamoyloxy group having a di(lower)alkyl carbamoyl 
group such as a dimethyl carbamoyloxy, diethyl carbamoyloxy, 
ethyl methyl carbamoyloxy, dipropyl carbamoyloxy, methyl 
propyl carbamoyloxy, or diisopropyl carbamoyloxy group. 

[0038] Examples of C3-C10 cycloalkyl groups include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl, cyclononyl, and cyclodecyl groups. 

[0039] "Aromatic carbocyclic group" refers to a phenyl, 
naphthyl, or anthryl group. 

[0040] "Aromatic heterocyclic group" refers to a five-member 
or six-member monocyclic aromatic heterocyclic group containing 
one, two, or more, and preferably from one to three, identical or 
different heteroatoms selected from among oxygen, nitrogen, and 
sulfur atoms; or a condensed-ring aromatic heterocyclic group 
obtained by condensing the aforementioned monocyclic aromatic 
heterocyclic groups and aromatic carbocyclic groups, or condensing 
together identical or different monocyclic aromatic heterocyclic 
groups. Examples include pyrrolyl, furyl, thienyl, imidazolyl, 
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl, 
tetrazolyl, oxadiazolyl, thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, 
pyridazinyl, indolyl, benzofuranyl, benzothienyl, benzimidazolyl, 
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, 
indazolyl, purinyl, quinolyl, isoquinolyl, phthalazinyl, 
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, and 
pteridinyl groups. 

[0041] The term "nitrogen-containing heterocyclic group 
optionally containing oxygen or sulfur atoms" refers to a five- 
member or six-member saturated or unsaturated monocyclic 
nitrogen-containing heterocyclic group that also contains at least 
one nitrogen atom and may also contain the same or different 
heteroatoms selected from among oxygen, nitrogen, and sulfur 
atoms as needed. Examples include 1-pyrrolidinyl, 2- 
pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolin-l-yl, 2-pyrrolin-3-yl, 1- 



pyrrolyl, 3-pyrrolyl, 1-imidazolidinyl, 2-imida2olidinyl, 4- 

imidazolidinyl, 2-imidazolin-l-yl, 2-imidazolin-4-yl, 1- 
imidazolyl, 2-imidazolyl, 4-imidazolyl, 1-pyrazolidinyl, 4- 
pyrazolidinyl, 3-pyrazolin-2-yl, 3-pyra2olin-4-yl, 1 -pyrazolyl, 4- 
pyrazolyl, 2-thiazolyl, 3-isothiazolyl, 2-oxazolyl, 3-isoxazolyl, 
1 ,2,3-triazol- 1 -yl, 1 ,2,3-triazol-4-yl, 1 -tetrazolyl, 5-tetrazolyl, 
1 ,2,3-oxadiazol-4-yl, 1 ,2,3-thiadiazol-4-yl, 1 -piperidyl, 2- 
piperidyl, 3-piperidyl, 4-piperidyl, 2-pyridyl, 3-pyridyl, 4- 
pyridyl, 1 -piperazinyl, 2-piperazinyl, 3-piperazinyl, 2-pyrazinyl, 

2- pyrimidinyl, 4-pyridazinyl, 2-morpholinyl, 3-morpholinyl, 4- 
morpholinyl, and 4-thiomorpholinyl groups. 

[0042] The term "nitrogen-containing heterocyclic group 
optionally containing oxygen or sulfur atoms together with the 
adjacent nitrogen atoms" refers to a five-member or six-member 
saturated or unsaturated monocyclic nitrogen-containing 
heterocyclic group optionally containing the same or different 
heteroatoms selected from among oxygen, nitrogen, and sulfur 
atoms as needed in addition to the adjacent nitrogen atoms. 
Examples include 1-pyrrolidinyl, 2-pyrrolin-l-yl, 1 -pyrrolyl, 1- 
imidazolidinyl, 2-imidazolin-l-yl, 1 -imidazolyl, 1-pyrazolidinyl, 

3- pyrazolin-2-yl, 1 -pyrazolyl, 1,2,3-triazol-l-yl, 1 -tetrazolyl, 1- 
piperidyl, 1 -piperazinyl, 4-morpholinyl, and 4-thiomorphoIinyl 
groups. 

[0043] The term "a salt of a compound expressed by general 
formula [1]" refers to an ordinary pharmacologically acceptable 
salt. Examples include base-addition salts of the relevant 
carboxyl group when the compound has carboxyl groups, and 
acid-addition salts of the relevant amino groups when the 
compound has amino groups, or of the relevant basic 
heterocyclic rings when the compound has basic heterocyclic 
rings. 

[0044] Examples of the base-addition salts include alkali 
metal salts such as sodium and potassium salts; alkaline earth 
metal salts such as calcium and magnesium salts; ammonium 
salts; and organic amine salts such as trimethylamine, 
triethylamine, dicyclohexylamine, ethanolamine, 

diethanolamine, triethanolamine, procaine, and 7V,//-dibenzyl 
ethylenediamine salts. 

[0045] Examples of the acid-addition salts include inorganic 
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acid salts such as hydrochlorides, sulfates, nitrates, phosphates, 
and perchlorates; organic acid salts such as maleates, fumarates, 
tartrates, citrates, ascorbates, and trifluoroacetates; and sulfonic 
acid salts such as methanesulfonates, isethionates, 
benzenesulfonates, and /?-toluenesulfonates. 

[0046] The term "an ester of a compound expressed by 
general formula [I]" refers to an ordinary pharmacologically 
acceptable ester of the carboxyl groups in question when the 
compound has carboxyl groups, such as an ester of a lower alkyl 
group such as a methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, 
tert-buty\, pentyl, isopentyl, neopentyl, cyclopropyl, cyclobutyl, 
or cyclopentyl group; an ester of an aralkyl group such as a 
benzyl or phenethyl group; an ester of a lower alkenyl group 
such as an allyl or 2-butenyl group; an ester of a lower 
alkoxyalkyl group such as a methoxymethyl, 2-methoxyethyl, or 
2-ethoxyethyl group; an ester of a lower alkanoyloxyalkyl group 
such as an acetoxymethyl, pivaloyloxymethyl, or 1- 
pivaloyloxyethyl group; an ester of a lower alkoxycarbonyl alkyl 
group such as a methoxycarbonyl methyl or isopropoxycarbonyl 
methyl group; an ester of a lower carboxyalkyl group such as a 
carboxymethyl group; an ester of a lower 
alkoxycarbonyloxyalkyl group such as a 1- 
(ethoxycarbonyloxy)ethyl or 1 -(cyclohexyloxycarbonyl)ethyl 
group; an ester of a lower carbamoyloxyalkyl group such as a 
carbamoyloxymethyl group; an ester of a phthalidyl group; or an 
ester of a (5-substituted-2-oxo-l,3-dioxol-4-yl)methyl group 
such as a (5-methyI-2-oxo-l,3-dioxoI-4-yl)methyl group. 

[0047] To more specifically disclose the compounds of the 
present invention expressed by the aforementioned general 
formula [I], the symbols used in formula [I] will be described in 
greater detail using appropriate concrete examples. 

[0048] The compounds of general formula [I] of the present 
invention may sometimes exist as stereoisomers such as 
geometric isomers, diastereomer isomers, and optical isomers, 
depending on the form of their substituents. The compounds of 
general formula [I] of the present invention may also include all 
of these stereoisomers and mixtures thereof 

[0049] Cy is a Ce-Cis mono-, bi-, or tricyclic aliphatic 
carbocyclic group with optional substituents selected from 
among halogen atoms, cyclo(lower)alkyl groups, lower 
alkylidene groups, lower alkenyl groups, lower alkynyl groups, 
amino groups, lower alkylamino groups, di(lower)alkylamino 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -R^. 

[0050] The term "Ce-Cis mono-, bi- or tricyclic 
aliphaticcarboxylic group with optional substituents selected 



from among halogen atoms, cyclo(lower)alkyl groups, lower 
alkylidene groups, lower alkenyl groups, lower alkynyl groups, 
amino groups, lower alkylamino groups, di(lower)alkylamino 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -R''" refers to the 
aforementioned unsubstituted Ce-Cis mono-, bi-, or tricyclic 
aliphatic carbocyclic groups or the aforementioned Cg-Cis 
mono-, bi-, or tricyclic aliphatic carbocyclic groups with 
substituents at arbitrary substitutable positions. One, two, or 
more, and preferably one or two, of the same or different 
substituents selected from among halogen atoms, 
cyclo(lower)alkyl groups, lower alkylidene groups, lower 
alkenyl groups, lower alkynyl groups, amino groups, lower 
alkylamino groups, di(lower)alkyl amino groups, lower alkoxy 
groups optionally substituted by fluorine atoms, and groups 
expressed by -R^ can be selected as such substituents. 

[0051] Fluorine and chlorine atoms and the like are 
appropriate as the halogen atoms for these substituents. 

[0052] Cyclopentyl and cyclohexyl groups or the like are 
appropriate as the cyclo(lower)alkyl groups for the substituents, 

[0053] Methylene [sic] and ethylidene groups or the like are 
appropriate as the lower alkylidene groups for the substituents. 

[0054] Vinyl, 1-propenyl, and 2-propenyl groups or the like 
are appropriate as the lower alkenyl groups for the substituents. 

[0055] Ethynyl and 2-propyny] groups or the like are 
appropriate as the lower alkynyl groups for the substituents. 

[0056] Methylamino and ethylamino groups or the like are 
appropriate as the lower alkylamino groups for the substituents. 

[0057] Dimethylamino and diethylamino groups or the like 
are appropriate as the di(lower) alkylamino groups for the 
substituents. 

[0058] Methoxy, ethoxy, propoxy, fluoromethoxy, 
difluoromethoxy, and tri fluoromethoxy groups or the like are 
appropriate as the lower alkoxy groups optionally substituted by 
the fluorine atoms of the substituents, 

[0059] R^ is a lower alkyl group with optional substituents 
selected from among Cs-Cio cycloalkyl groups and aromatic 
carbocyclic or heterocyclic groups. 

[0060] The term "lower alkyl group with optional 
substituents selected from among C3-C]o cycloalkyl groups and 
aromatic carbocyclic. or heterocyclic groups" refers to an 
unsubstituted lower alkyl group or a lower alkyl group with 
substituents at arbitrary substitutable positions. One, two, or 
more, and preferably one, of the same or different substituents 
can be selected from among cycloalkyl groups and 

aromatic carbocyclic or heterocyclic groups as these 
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substituents. 

[0061] Cyclopentyl, cyclohexyl, cycloheptyl, and cycloocty] 
groups or the like are appropriate as the C3-C10 cycloalkyl 
groups for the substituents. 

[0062] A phenyl group or the like is appropriate as an 
aromatic carbocyclic group for the substituents. 

[0063] Furyl, thienyl, and pyridyl groups or the like are 
appropriate as the aromatic heterocyclic groups for the 
substituents. 

[0064] Methyl, ethyl, propyl, isopropyl, ^ec-butyl, tert- 
butyl, and pentyl groups or the like are appropriate as the lower 
alkyl groups designated by R"^. 

[0065] Therefore, examples of include methyl, ethyl, 
propyl, isopropyl, butyl, 5ec-butyl, tert-h\xXy\, pentyl, cyclohexyl 
methyl, benzyl, and pyridyJ methyl groups. Methyl, ethyl, and 
propyl groups or the like among them are preferred. 

[0066] Halogen atoms, cyclo(lower)alkyl groups, lower 
alkylidene groups, and groups expressed by -R^ or the like are 
appropriate as the Cy substituents. 

[0067] Mono-, bi-, and tricyclic aliphatic carbocyclic groups 
having 6 to 15, and preferably 8 to 12, carbon atoms are 
preferred as the mono-, bi-, or tricyclic aliphatic carbocyclic 
groups for Cy. Specifically, cycloheptyl, cyclooctyl, cyclononyl, 
cyclodecyl, 1 -cyclooctenyl, 3-cyclooctenyl, 4-cyclooctenyl, 1- 
cyclononenyl, 1-cyclodecenyl, bicyclo[3.2.1]oct-2-yl, 
bicyclo[3.2. l]oct-3-yl, bicyclo[4.4.0]dec-2-yl, bicyclo[4.4.0]dec- 
3-yl, tricyclo[3.2.Ll^'>on>l-yl, tricyclo[3.3.1.1^''']dec-l-yl, 1- 
indanyl, 2-indanyl, 1 ,2,3,4-tetrahydro-l -naphthyl, 1 ,2,3,4- 
tetrahydro-2-naphthyl, 5,6,7,8,9, 1 0-hexahydrobenzocycloocten- 
6-yl, and 2,3-dihydrophenalen-l-yl groups are preferred. 
Cyclooctyl groups or the like are especially preferred. 

[0068] Therefore, examples of Cy include cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl, 



cyclododecyl, 1-cyclohexenyl, 2-cyclohexenyl, 1,3- 
cyclohexadienyl, 1 -cycloheptenyl, 2-cycloheptenyl, 1,3- 
cycloheptadienyl, 1 -cyclooctenyl, 2-cyclooctenyl, 3- 
cyclooctenyl, 4-cyclooctenyl, 1 ,3-cyclooctadienyl, 1 - 
cyclononenyl, 2-cyclononenyl, 3-cyclononenyl, 4-cyclononenyl, 
1 ,3-cyclononadienyl, 1 -cyclodecenyl, 2-cyclodecenyl, 3- 
cyclodecenyl, 4-cyclodecenyl, 1 ,3-cyclodecadienyl, ] - 
cycloundecenyl, 2-cycIoundecenyl, 1 ,3-cycloundecadienyl, 1- 
cyclododecenyl, 2-cyclododecenyl, 1 ,3-cyclododecadienyl, 
bicyclo[2.2. 1 ]hept-2-yl, bicyclo[2.2. 1 ]-hept-2-en-2-yl, 

bicyclo[3 .1.1 ]hept-3-yl, bicyclo[3 .1.1 ]hept-2-en-3-yl, 

bicyclo[2.2.2]oct-2-yl, bicyclo[3.2.1]oct-l-yl, bicyclo[3.2.1]oct- 
2-yl, bicyclo[3.2.1]oct-3-yl, bicyclo[3.2,l]oct-6-yl, 

bicyclo[3.2.1]oct-8-yl, bicyclo[3.2.2]non-2-yl, 
bicyclo[3.2.2]non-3-yl, bicyclo[3.3.1]non-2-yl, 
bicyclo[3.3.1]non-3-yl, bicyclo[4.2.1]non-2-yl, 
bicyc]o[4.2.1]non-3-yl, bicyclo[4.3.0]non-2-yl, 
bicyclo[4.3.0]non-3-yl, bicyclo[3.3.2]dec-2-yl, 
bicyclo[3.3.2]dec-3-yl, bicyclo[4,2.2]dec-2-yl, 
bicyclo[4.2.2]dec-3-yl, bicyclo[4.3. 1 ]dec-2-yl, 

bicyclo[4.3.1]dec-3-yl, bicyclo[4.4.0]dec-l-yl, 
bicyclo[4.4.0]dec-2-yl, bicyclo[4.4.0]dec-3-yl, 
bicyclo[3.3.3]undec-2-yl, bicyclo[3.3.3]undec-3-yl, 
bicyclo[4.3.2]undec-2-yl, bicyclo[4.3.2]undec-3-yl, 
bicyclo[4.3.2]undec-7-yl, bicyclo[4.3.2]undec-8-yl, 
tricyclo[3.2.1 . 1 ^•']non-l -yl, tricyclo[3.3. 1 .1 ^'^Jdec- 1 -yl, 

tricyclo[3.3. 1 . 1 ^''']dec-2-yl, 1 -indanyl, 2-indanyl, 1 ,2,3,4- 
tetrahydro- 1 -naphthyl, 1 ,2,3,4-tetrahydro-2-naphthyl, 

5,6,7,8,9,1 0-hexahydro-benzo-cycloocten-6-yl, 5,6,7,8,9, 1 0- 
hexahydrobenzocycloocten-7-yl, 1 -acenaphthenyl, 2,3- 
dihydrophenalen-l-yl, 2,3-dihydrophenalen-2-yl, spiro[4.5]dec- 
2-yl, spiro[4.5]dec-7-yl, spiro[4.5]dec-8-yl, spiro[5.5]undec-2- 
yl, spiro[5.5] undec-3-yl, 5,5-difluorocyclooctyl, 1 -methyl 
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cyclooctyl, 2-methyl cyclooctyl, 1 -ethyl cyclooctyl, 1 -propyl 
cyclooctyl, 2-methylene cyclooctyl, 1-cyclohexyl methyl 
cyclooctyl, 1 -benzyl cyclooctyl, 1,7,7-trimethyl 
bicyclo[2.2.1]hepta-2-yl, 1,7,7-trimethyl bicyclo[2.2,l]hepta-2- 
en-2-yl, 6,6-dimethyl bicyclo[3.1.1]hepta-3-yl, and 6,6-dimethyl 
bicyclo[3.1.1]hepta-2-en-3-yl groups. Of these, the following are 
preferred: cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, 1- 
cyclooctenyl, 3-cyclooctenyl, 4-cyclooctenyl, 1-cyclononenyl, 1- 
cyclodecenyl, bicyclo[3.2. 1 ]oct-2-yl, bicyclo[3.2. 1 ]oct-3-yl, 
bicyclo[4.4.0]dec-2-yl, bicyclo[4.4.0]dec-3-yl, 
tricyclo[3.2. 1 . 1 ^'^]non- 1 -yl, tricyclo[3.3. 1 . 1 ^•'']dec-l -yl, 1 - 
indanyl, 2-indanyl, 1 ,2,3,4-tetrahydro-l-naphthyl, 1 ,2,3,4- 
tetrahydro-2-naphthyl, 5,6,7,8,9, 1 0-hexahydrobenzocycloocten- 
6-yl, 2,3-dihydrophenalen- 1 -yl, 1 -methylcyclooctyl, 2- 
methylcyclooctyl, 1 -ethylcyclooctyl, 1 -propyl cyclooctyl, 2- 
methylene cyclooctyl, 1,7,7-trimethyl bicyclo[2.2.1]hepta-2-en- 
2-yl, and 6,6-dimethyl bicyclo[3.1.1]hepta-3-yl groups or the 
like. Cyclooctyl groups or the like are especially preferred. 
[0069] 

[Chemical formula 19] 



G 



is a C3-C9 monocyclic aliphatic nitrogen-containing heterocyclic 
group with optional substituents selected from among lower 
alkenyl groups, lower alkynyl groups, amino groups, lower 
alkylamino groups, di(lower)alkylamino groups, hydroxyl 
groups, lower alkoxy groups, carboxyl groups, lower 
alkoxycarbonyl groups, groups expressed by -R'^, and groups 
expressed by -(CH2)nC0N(R^)R^ 
[0070] 

A spirocyclic group is formed by the covalent bonding of 
the carbon atom at position 5 of the ring of the 4- 
imidazolidinone skeleton of the adjacent group expressed by 

[Chemical formula 20] 



(where R^ and X are the same as above) as an arbitrary ring 
carbon atom of the monocyclic aliphatic nitrogen-containing 
heterocyclic group. A group expressed by 

[0071] 
[Chemical formula 21] 



Cy 

(where Cy and R are the same as above) bonds with the 

nitrogen atom on the ring. 

[0072] The term "C3~C9 monocyclic aliphatic nitrogen- 
containing heterocyclic group with optional substituents selected 
from among lower alkenyl groups, lower alkynyl groups, amino 
groups, lower alkylamino groups, di(lower)alkylamino groups, 
hydroxyl groups, lower alkoxy groups, carboxyl groups, lower 
alkoxycarbonyl groups, groups expressed by -R"^, and groups 
expressed by -(CH2)nC0N(R^)R^" refers to the aforementioned 
Cr^9 unsubstituted, monocyclic aliphatic nitrogen-containing 
heterocyclic groups or the aforementioned C3-C9 monocyclic 
aliphatic nitrogen-containing heterocyclic groups that have 
substituents at arbitrary substitutable positions. One, two, or 
more, and preferably one or two, of the same or different 
substituents are selected for such substituents from among lower 
alkenyl groups, lower alkynyl groups, amino groups, lower 
alkylamino groups, di(lower)alkylamino groups, hydroxyl 
groups, lower alkoxy groups, carboxyl groups, lower 
alkoxycarbonyl groups, groups expressed by -R"*, and groups 
expressed by -(CH2)nC0N(R^)R^. 

[0073] Vinyl, 1-propenyl, and 2-propenyl groups or the like 
are appropriate as the lower alkenyl groups for the substituents. 

[0074] Ethynyl and 2-propynyl groups or the like are 
appropriate as the lower alkynyl groups for the substituents. 

[0075] Methylamino and ethylamino groups or the like are 
appropriate as the lower alkylamino groups for the substituents. 

[0076] Dimethylamino and diethylamino groups or the like 
are appropriate as the di(lower)alkylamino groups for the 
substituents. 

[0077] Methoxy, ethoxy, and propoxy groups or the like are 
appropriate as the lower alkoxy groups for the substituents. 

[0078] Methoxycarbonyl and ethoxycarbonyl groups or the 
like are appropriate as the lower alkoxycarbonyl groups for the 
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substituents. 

[0079] R'* is a lower alkyl group with optional substituents 
selected from among amino groups, lower alkyl sulfonylamino 
groups, aminosulfonylamino groups, (lower 

alkylaniino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, aromatic 
heterocyclic groups, and groups expressed by -R^. 

[0080] The term "lower alky] group with optional 
substituents selected from among amino groups, lower alkyl 
sulfonylamino groups, aminosulfonylamino groups, (lower 
alkylamino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, carbamoyloxy 
groups, lower alkyl carbamoyloxy groups, di(lower)alkyl 
carbamoyloxy groups, carboxyl groups, lower alkoxycarbonyl 
groups, aromatic heterocyclic groups, and groups expressed by 
-R'" refers to the aforementioned unsubstituted lower alkyl 
groups or the aforementioned lower alkyl groups that have 
substituents at arbitrary substitutable positions. One, two, or 
more, and preferably one or two, of the same or different 
substituents can be selected from among amino groups, lower 
alkyl sulfonylamino groups, aminosulfonylamino groups, (lower 
alkylamino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, carbamoyloxy 
groups, lower alkyl carbamoyloxy groups, di(lower)alkyl 
carbamoyloxy groups, carboxyl groups, lower alkoxycarbonyl 
groups, aromatic heterocyclic groups, and groups expressed by - 
R' as the substituents. 

[0081] Methyl sulfonylamino and ethyl sulfonylamino 
groups or the like are appropriate as the lower alkyl 
sulfonylamino groups for the substituents. 

[0082] (Methylamino)sulfonylamino and 
(ethylamino)sulfonylamino groups or the like are appropriate as 
the (lower alkylamino)sulfonylamino groups for the substituents. 

[0083] (Dimethylamino)sulfonylamino and 
(diethylamino)sulfonylamino groups or the like are appropriate 
as the (di(lower)alkylamino)sulfonylamino groups for the 
substituents. 

[0084] (Methyl carbamoyl)amino and (ethyl 
carbamoyl)amino groups or the like are appropriate as the (lower 
alkyl carbamoyl)amino groups for the substituents. 



[0085] (Dimethyl carbamoyl)amino and (diethyl carbamoyl) 
amino groups or the like are appropriate as the (di(lower)alkyl 
carbamoyl)amino groups for the substituents. 

[0086] Methyl carbamoyloxy and ethyl carbamoyloxy groups 
or the like are appropriate as the lower alkyl carbamoyloxy groups 
for the substituents. 

[0087] Dimethyl carbamoyloxy and diethyl carbamoyloxy 
groups or the like are appropriate as the di(lower)alkyl 
carbamoyloxy groups for the substituents. 

[0088] Methoxycarbonyl and ethoxycarbonyl groups or the like 
are appropriate as the lower alkoxycarbonyl groups for the 
substituents. 

[0089] Triazolyl and tetrazolyl groups or the like are 
appropriate as the aromatic heterocyclic groups for the substituents. 

[0090] R^ is a lower alkylamino group, di(lower)alkylaniino 
group, cyc]o(lower)alkylamino group, or lower alkoxy group 
optionally substituted by fluorine atoms, optionally having an 
aromatic caitocyclic or heterocyclic group. 

[0091] The term "lower alkylamino group, 
di(lower)alkyl amino group, cyclo(lower)alkylamino group, or lower 
alkoxy group optionally substituted by fluorine atoms, optionally 
having an aromatic carbocyclic or heterocyclic group" refers to the 
aforementioned unsubstituted lower alkylamino group, 
di(lower)alkylamino group, cyclo(lower)alkylamino group, or lower 
alkoxy group optionally substituted by fluorine atoms; or the 
aforementioned lower alkylamino group, di(lower)alkylamino 
group, cyclo(lower)alkylamino group, or lower alkoxy groups 
optionally substituted by a fluorine atom, with an aromatic 
carbocyclic or heterocyclic group as a substituent at an arbitrary 
substitutable position. 

[0092] Phenyl groups or the like as aromatic carbocyclic 
groups, and pyridyl groups or the like as aromatic heterocyclic 
groups are appropriate for these substituents. 

[0093] Methylamino and ethylamino groups or the like are 
appropriate as the lower alkylamino groups designated by R^. 

[0094] Dimethylamino and diethylamino groups or the like are 
appropriate as the di(lower)alkylamino groups designated by R^. 

[0095] Cyclopentylamino and cyclohexylamino groups or the 
like are appropriate as the cyclo(lower)alkylamino groups 
designated by R^. 

[0096] Methoxy, ethoxy, and propoxy groups or the like are 
appropriate as the lower alkoxy groups optionally substituted by the 
fluorine atoms designated by R^. 

[0097] The aforementioned lower alkoxy groups that are 
optionally substituted by fluorine atoms and have an aromatic 
carbocyclic or heterocyclic group as a substituent at an arbitrary 
substitutable position and the like are appropriate for R^. 

[0098] Therefore, examples of R^ include methylamino, 
dimethylamino, benzylamino, ben2yl(methyl)aniino, 
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cyclohexylamino, methoxy, benzyloxy, 2-pyridyI methylamino, 3- 
pyridyl methylamino, 4-pyridyl methylamino, 2-pyridyl methyloxy, 
3-pyridyl methyloxy, and 4-pyridyl methyloxy groups or the 
like. Among them, methylamino, methoxy, benzyloxy, and 3- 
pyridyl methyloxy groups or the like are preferred. 

[0099] The following species are appropriate as substituents 
for R^: amino, lower alkyi sulfonylamino, aminosulfonylamino, 
(lower alkylamino)sulfonylamino, (di(lower)alkylamino) 
sulfonylamino, carbamoylamino, (lower alkyl carbamoyl)amino, 
(di(lower)alkyl carbamoyl)amino, hydroxyl, lower 
alkoxycarbonyl groups, and groups expressed by -R^ and the 
like, and more preferably amino, lower alkyl sulfonylamino, 
aminosulfonylamino, carbamoylamino, hydroxyl groups, and 
groups expressed by -R^ and the like. 

[0100] Methyl, ethyl, propyl, isopropyl, and isobutyl groups 
or the like are appropriate as the lower alkyl groups designated 
byR^ 

[0101] Therefore, examples of R'* include methyl, ethyl, 
aminomethyl, 1 -aminoethyl, 2-aminoethyl, 3-aminopropyI, 
methylaminomethyl, 1 -methylaminoethyl, 2-methylaminoethyl, 
dimethylaminomethyl, 1 -dimethyl aminoethyl, 2- 

dimethylaminoethyl, 3-methylaminopropyl, 3- 

dimethylaminopropyl, (methyl sulfonylamino)methyl, 2-(methyl 
sulfonylamino)ethyl, (aminosulfonylamino)methyl, 2- 

(aminosulfonylamino)ethyl, [(dimethylaminosulfonyl)amino]ethyl, 
2-[(dimethylaminosulfonyl)amino]ethyl, (carbamoylamino)methyl, 
2-(carbamoylamino)ethyl, hydroxymethyl, 1 -hydroxyethyl, 2- 
hydroxyethyl, 1 ,2-dihydroxyethyl, 1 -hydroxypropyl, 3- 
hydroxypropyl, methoxymethyl, 1 -methoxyethyl, 2-methoxyethyl, 
carbamoyloxymethyl, 2-(carbamoyloxy)ethyl, carboxymethyl, 1- 
carboxyethyl, 2-carboxyethyl, methoxycarbonyl methyl, 1- 
methoxycarbonyl ethyl, 2 -methoxycarbonyl ethyl, ethoxycarbonyl 
methyl, 1 -ethoxycarbonyl ethyl, 2-ethoxycarbonyl ethyl, 
benzyloxymethyl, (2-pyridyl methyloxy)methyl, (3-pyridyl 
methyloxy)methyl, and (4-pyridyl methyloxy)methyl groups. 
Among them, the following are preferred: methyl, hydroxymethyl, 
1 -hydroxyethyl, 1 -hydroxypropyl, aminomethyl (methyl 
sulfonylamino)methyl, (aminosulfonylamino)methyl, 
[(dimethylaminosulfonyl) 

amino]methyl, (carbamoylamino)methyl, hydroxymethyl, 2- 
hydroxyethyl, 1 ,2-dihydroxyethyl, methoxymethyl, 

benzyloxymethyl, and (3-pyridyl methyloxy)methyl groups or the 
like. 



[0102] In groups expressed by -(CH2)nC0N(R^)R^ n is an 
integer of from 0 to 3; R^ is a hydrogen atom or lower alkyl group; a 
group (or a lower alkyl group having this group) with optional 
substituents selected from among hydroxyl groups, lower alkoxy 
groups optionally substituted by fluorine atoms, and groups 
expressed by -N(R^)R^, as a nitrogen-containing heterocyclic 
group optionally containing oxygen atoms or sulfur atoms; or a 
group with optional substituents selected from among hydroxyl 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -N(R^)R^ as a nitrogen- 
containing heterocyclic group that joins with R^ and optionally 
contains oxygen atoms or sulfur atoms together with the adjacent 
nitrogen atoms; and R^ is a hydrogen atom or lower alkyl group, 
or the same as above when joined with R^. 

[0103] Zero is appropriate as n. 

[0104] Methyl and ethyl groups or the like are appropriate 
as the lower alkyl groups designated by R^. 

[0105] The "group with optional substituents selected from 
among hydroxyl groups, lower alkoxy groups optionally 
substituted by fluorine atoms, and groups expressed by 
-N(R^)R^, as a nitrogen-containing heterocyclic group optionally 
containing oxygen atoms or sulfiir atoms" designated R^ refers 
to the aforementioned unsubstituted nitrogen-containing 
heterocyclic groups optionally containing oxygen or sulfur 
atoms or the aforementioned nitrogen-containing heterocyclic 
groups optionally containing oxygen or sulfur atoms, with 
substituents at arbitrary substitutable positions. The substituents 
may be one, two, or more, and preferably one or two, of the 
same or different substituents selected from among groups 
expressed by -N(R^)R^, hydroxyl groups, and lower alkoxy 
groups optionally substituted by fluorine atoms. 

[0106] Methoxy, ethoxy, propoxy, fluoromethoxy, 
difluoromethoxy, and trifluoromethoxy groups or the like are 
appropriate as the lower alkoxy groups optionally substituted by 
the fluorine atoms of the substituents. 

[0107] R^ and R^ may be the same or different and are 
hydrogen atoms or lower alkyl groups in the groups expressed 
by --N(R^)R^ of the substituents. 

[0108] The same or different hydrogen atoms, methyl and 
ethyl groups, or the like are appropriate as R^ and R^. 

[0109] Therefore, examples of groups expressed by 
-N(R^)R^ include amino, methylamino, dimethylamino, and 
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diethylamino groups. Among them, amino, methylamino, and 
dimethylamino groups or the like are preferred. 

[0110] 3-Pyrrolidinyl, 1-piperidyl, 3-piperidyl, 4-piperidyl, 
and 3-pyridyl groups or the like are appropriate as the "nitrogen- 
containing heterocyclic groups optionally containing oxygen or 
sulfur atoms." 

[0111] Therefore, examples of groups optionally having 
the aforementioned substituents and representing nitrogen- 
containing heterocyclic groups optionally containing oxygen or 
sulfur atoms of include l-pyrrolidinyl, 2-pyrrolidinyl, 3- 
pyrrolidinyl, 1-piperidyl, 2-piperidyl, 3-piperidyl, 4-piperidyl, 2- 
pyridyl, 3-pyridyI, 4-pyridyl, and 2-thiazolyl groups. Among 
them, 3-pyrrolidinyl, 1-piperidyl, 3-piperidyl, 4-piperidyl, and 3- 
pyridyl groups or the like are preferred. 

[0112] Methyl and ethyl groups or the like are appropriate 
as the lower alkyl groups of the "lower alkyl group that contains 
this group" designated by R^. 

[0113] Therefore, examples of the "lower alkyl group that 
contains this group" designated by R^ include 3-pyrroIidinyl 
methyl, 1-piperidyl methyl, 3-piperidyl methyl, 4-piperidyl 
methyl, and 3-pyridyl methyl groups. Among them, 4-piperidyl 
methyl groups or the like are preferred. 

[0114] The term "a group with optional substituents selected 
from among hydroxyl groups, lower alkoxy groups optionally 
substituted by fluorine atoms, and groups expressed by 
-N(R*)R^, as a nitrogen-containing heterocyclic group that 
optionally contains oxygen atoms or sulfur atoms together with 
the adjacent nitrogen atoms" and results from the joining of R^ 
and R^ refers to the aforementioned unsubstituted nitrogen- 
containing heterocyclic group optionally containing oxygen or 
sulfur atoms together with the adjacent nitrogen atoms, or to the 
aforementioned nitrogen-containing heterocyclic group 
optionally containing oxygen or sulfur atoms together with the 
adjacent nitrogen atoms and having substituents at arbitrary 
substitutable positions. The substituents may be one, two, or 
more, and preferably one or two, of the same or different 
substituents selected from among groups expressed by 
-N(R^)R^, hydroxyl groups, and lower alkoxy groups optionally 
substituted by fluorine atoms. 

[0115] Examples of the substituent groups expressed by 
-N(R^)R^ are the same as the substituent groups expressed by 
-N(R^)R^ and mentioned in connection with the "nitrogen- 
containing heterocyclic groups optionally containing oxygen or 



sulfur atoms." Among them, amino, methylamino, and 
dimethyamino groups or the like are preferred. 

[0116] Methoxy, ethoxy, propoxy, fluoromethoxy, 
difluoromethoxy, and tri fluoromethoxy groups or the like are 
appropriate as the lower alkoxy groups optionally substituted by 
the fluorine atoms of the substituents. 

[0117] 1-Pyrrolidinyl, 1-piperidyl, 1-piperazinyl, and 4- 
morpholino groups or the like are appropriate as the "nitrogen- 
containing heterocyclic groups optionally containing oxygen or 
sulfur atoms together with the adjacent nitrogen atoms." 

[0118] Therefore, examples of the aforementioned 
optionally substituted groups as nitrogen-containing heterocyclic 
groups optionally containing oxygen or sulfur atoms together 
with the adjacent nitrogen atoms as a result of being formed by 
the joining of R^ and R^ include l-pyrrolidinyl, 1-piperidyl, 1- 
piperazinyl, 4-morpholinyl, 3-dimethylamino-pyrrolidin-l-yl, 3- 
hydroxypyrrolidin- 1 -yl, 3-hydroxypiperidin- 1 -yl, and 4- 
hydroxypiperidin-l-yl groups. Among them, 1-pyrroIidinyl, 1- 
piperidyl, 1-piperazinyl, 4-morpholinyl, 3-hydroxypyrrolidin-l- 
yl, 3-hydroxypiperidin- 1-yl, and 4-hydroxypiperidin-l-yl groups 
or the like are preferred. 

[0119] Methyl and ethyl groups or the like are appropriate 
as the lower alkyl groups designated by R^. 

[0120] A hydrogen atom or the like is appropriate as R^ 
when R^ refers to the aforementioned optionally substituted 
group as a nitrogen-containing heterocyclic group optionally 
containing oxygen or sulfur atoms. 

[0121] Therefore, examples of groups expressed by 
-(CH2)nC0N(R^)R^ include carbamoyl, methyl carbamoyl, 
dimethyl carbamoyl, diethyl carbamoyl, ethyl methyl carbamoyl, 
l-pyrrolidinyl carbamoyl, 2-pyitoHdinyl carbamoyl, 3- 
pyrrolidinyl carbamoyl, 1-piperidyl carbamoyl, 2-piperidyl 
carbamoyl, 3-piperidyl carbamoyl, 4-piperidyl carbamoyl, 2- 
pyridyl carbamoyl, 3-pyridyl carbamoyl, 4-pyridyl carbamoyl, 2- 
thiazolyl carbamoyl, dimethyl carbamoyl methyl, (3-pyrrolidinyl 
carbamoyl)methyl, (1-piperidyl carbamoyl)methyl, (3-piperidyl 
carbamoyl)methyl, (4-piperidyl carbamoyl)methyl, (3-pyridyl 
carbamoyl)methyl, 1 -pyrrolidinyl carbamoyl, 1 -piperidyl 
carbonyl, 1-piperazinyl carbonyl, 4-morpholinyl carbonyl, 3- 
dimethylaminopyrrolidin-l-yl carbonyl, 3-hydroxypyrrolidin-l- 
yl carbonyl, 3-hydroxypiperidin- 1-yl carbonyl, 4- 
hydroxypiperidin-l-yl carbonyl, l-pyrrolidinyl carbonyl methyl, 
1-piperidyl carbonyl methyl, 1-piperazinyl carbonyl methyl, 4- 
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morpholinyl carbonyl methyl, 3-hydroxypyrrolidin-l-yl carbonyl 
methyl, 3-hydroxypiperidin-l-yl carbonyl methyl, and 4- 
hydroxypiperidin-l-yl carbonyl methyl groups. Among them, 
the following are preferred: 3-pyrrolidinyl carbamoyl, 1- 
piperidyl carbamoyl, 3-piperidyl carbamoyl, 4-piperidyl 
carbamoyl, 3-pyridyl carbamoyl, 1 -pyrrolidinyl carbamoyl, 1- 
piperidyl carbonyl, 1 -piperazinyl carbonyl, 4-morpholinyl- 
carbonyl, 3-hydroxypyrrolidin-l-yl carbonyl, 3- 
hydroxypiperidin-1 -yl carbonyl, and 4-hydroxypiperidin-l -yl 
carbonyl groups or the like. 
[0122] 

Lower alkoxy carbonyl groups, groups expressed by -R"*, and 
groups expressed by 

-(CH2)nCON(R^)R^ and the like are appropriate as expressed by 
[Chemical formula 22] 

o 

[0123] 

Groups formed from a piperidine ring and the like are 
appropriate as the C3-C9 monocyclic aliphatic nitrogen- 
containing heterocyclic groups expressed by 
[Chemical formula 23] 

G 

In this case, it is appropriate to use a compound in which the 
carbon atom at position 5 on the ring of the adjacent 4- 
imidazolidinone skeleton is covalently bonded as the ring atom 
at position 4 on this piperidine ring, and a spirocyclic group is 
formed, 

[0124] Therefore, examples of 

[0125] 

[Chemical formula 24] 

G 

include l-pyrrolidinyl-3-ylidene, l-piperidyl-3-yIidene, 1- 
piperidyl-4-ylidene, 3-vinyl-l-piperidyl-4-ylidene, 3-amino-l- 



piperidyl-4-ylidene, 3-carboxy-l -piperidyl-4-ylidene, 2- 
ethoxycarbonyl-l-piperidyl-4-ylidene, 3-ethoxycarbonyl-l- 
piperidyl-4-ylidene, 2,3-bis(ethoxycarbonyl)-l-piperidyl-4- 
ylidene, 3-carbamoyM-piperidyl-4-ylidene, 2-methyl-l- 
piperidyM-ylidene, 3-methyl-l -piperidyM-ylidene, 2,3- 
dimethyl-l-piperidyl-4-ylidene, 3,3-dimethyl-l -piperidyM- 
ylidene, 3,5-dimethyl-l -piperidyl-4-ylidene, 3-ethyl-l -piperidyl- 
4-ylidene, 2-aminomethyl-l-piperidyl-4-ylidene, 3- 

aminomethyl-1 -piperidyl-4-ylidene, 2,3-bis(aminomethyl)-l- 
piperidyl-4-ylidene, 3-(2-aminoethyl)-l -piperidyM-ylidene, 3- 
(3-aminopropyl)-l-piperidyl-4-ylidene, 3-methylaminomethyl-l- 
piperidyl-4-ylidene, 3-dimethylaminomethyl- 1 -piperidyl-4- 
ylidene, 3-(2-dimethylaminoethyl)-l-piperidyl-4-yiidene 3-(3- 



methylaminopropyl)- 1 -piperidyM-ylidene, 3-(3- 
dimethylaminopropyl)-l-piperidyl-4-ylidene, 3-(methyl 
sulfonylamino)methyl- 1 -piperidyl-4-ylidene, 3- 
(aminosulfonylaminp)methyl- 1 -piperidyl-4-ylidene, 3- 
[(dimethylaminosulfonyl)amino]methyl- 1 -piperidyM-ylidene, 
3-(carbamoylamino)methyl-l -piperidyM-ylidene, 2- 



hydroxymethyl-l-piperidyl-4-ylidene, 3-hydroxymethyl-l- 
piperidyl-4-ylidene, 2,3-bis(hydroxymethyl)-l -piperidyl-4- 
ylidene, 3,3-bis(hydroxymethyl)-l -piperidyM-ylidene, 3,5- 
bis(hydroxymethyl)-l-piperidyl-4-ylidene, 3-(l-hydroxyethyl)- 
l-piperidyl-4-ylidene, 3-(2-hydroxyethyl)-l -piperidyM-ylidene, 
3-( 1 ,2-dihydroxyethyl)- 1 -piperidyl-4-ylidene, 3-( 1 - 

hydroxypropyl)- 1 -piperidyl-4-ylidene, 3-(3-hydroxypropyl)- 1 - 
piperidyl-4-ylidene, 2-methoxymethyl-l-piperidyl-4-ylidene, 3- 
methoxymethyl-1 -piperidyl-4-ylidene, 2,3-bis(methoxymethyl)- 
1 -piperidyl-4-ylidene, 3 -carbamoyl oxy methyl- 1 -piperidyl-4- 
ylidene, 3-(2-ethoxycarbonyl ethyl)- 1 -piperidyl-4-ylidene, 3- 
benzyloxymethyl-l -piperidyl-4-ylidene, 3-{2-pyridyl 
methyloxy)methyl-l-piperidyl-4-ylidene, 3-(3-pyridyl 
methyloxy)methyl-l-piperidyl-4-ylidene, * 3-(4-pyridyl 
methyloxy)methyl- 1 -piperidyM-ylidene, 3-(5-tetrazolyl 
methyl)-! -piperidyl-4-ylidene, 3-(2-pyrrolidinyl carbamoyl)-!- 
piperidyl-4-ylidene, 3-(3-pyrrolidinyl carbamoyl)- l-piperidyl-4- 
ylidene, 3-( 1 -piperidyl carbamoyl)- 1 -piperidyl-4-ylidene, 
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3-(3-piperidyl carbamoyl)-! -piperidyl-4-ylidene, 3-(4-piperidyl 
carbamoyl)-! -piperidyl-4-ylidene, 3-(3-pyridyl carbamoyl)- 1- 
piperidyU4-ylidene, 3-(l -pyrrol idinyl carbonyl)-l -piperidyl-4- 
ylidene, 3-(l-piperidyl carbonyl)-l-piperidyl-4-ylidene, 3-(l- 
piperazinyl carbonyl)-l -piperidyl-4-ylidene, 3-(4-morpholinyl 
carbonyl)- 1 -piperidyM-ylidene, 3-(3-hydroxypyrrolidin- 1 -yl 
carbonyl)-]-piperidyl-4-ylidene, 3-(3-hydroxy-piperidin-l-yl 
carbonyl)- l-piperidy]-4-ylidene, and 3-(4-hydroxypiperidin-l-yl 
carbonyl)-! -piperidyl-4-ylidene groups. Among them, the 
following are preferred: l-piperidyl-4-ylidene, 3-aminomethyl- 
l-piperidyl-4-ylidene, 3-methylaminomethyl-l-piperidyl-4- 
ylidene, 3-(methyl sulfonyIamino)methyl-l-piperidyl-4-ylidene, 
3-(aminosu]fonylamino)methyl- 1 -piperidyl-4-ylidene, 3- 
[(dimethyaminosulfonyl)amino]methyl- 1 -piperidyM-ylidene, 3- 
(carbamoylamino)methyl-l-piperidyl-4-ylidene, 2- 
hydroxymethyl-1 -piperidyl-4-ylidene, 3-hydroxymethyl-l - 
piperidyl-4-ylidene, 3-(2-hydroxyethyI)-l-piperidyl-4-ylidene, 
3-( 1 ,2-dihydroxyethyl)-l -piperidyl-4-ylidene, 2-methoxymethyl- 
1 -piperidyl-4-yIidene, 3-methoxymethyl-l -piperidyl-4-ylidene, 

3- ben2y]oxymethyl-l-piperidyl-4-ylidene, 3-(3-pyrrolidinyl 
carbamoyl)- l-piperidyl-4-ylidene, 3-(3-piperidyl carbamoyl)-! - 
piperidyl-4-ylidene, and 3-(4-piperidyl carbamoyl)-! -piperidyl- 

4- ylidene groups or the like. 1 -PiperidyM-ylidene groups or the 
like are especially preferred. 

[0126] is a hydrogen atom, cyclo(lower)alkyl group, 
lower alkenyl group, lower alkynyl group, lower alkoxy group 
optionally substituted by fluorine atoms, lower alkoxycarbonyl 
group, carbamoyl group, lower alky! carbamoyl group, 
di(lower)alkyl carbamoyl group, lower alkyl sulfonyl group, 
aminosulfonyl group, lower alkylaminosulfonyl group, or 
di(lower)alkylaminosulfonyl group; or a lower alkyl group with 
optional substituents selected from among halogen atoms, 
cyclo(lower)alkyl groups, amino groups, lower alkylamino 
groups, di(lower)alkylamino groups, cyclo(lower)alkylamino 
groups, lower alkyl sulfonylamino groups, amihosulfonylamino 
groups, (lower alkyl)sulfonylamino groups, 

(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)a!kyI 
carbamoyl)amino groups, hydroxy! groups, lower alkoxy groups 
optionally substituted by fluorine atoms, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, 



carbamoyl groups, lower alkyl carbamoyl groups, and 
di(lower)a!kyl carbamoyl groups. 

[0127] Cyclopropyl, cyclobutyl, and cyclopentyl groups or 
the like are appropriate as the cyclo(lower)alkyl groups 
designated by R^ 

[0128] Vinyl, 1-propenyl, and 2-propenyl groups or the like 
are appropriate as the lower alkenyl groups designated by 

[0129] Ethynyl and 2-propynyl groups or the like are 
appropriate as the lower alkynyl groups designated by R^ 

[0130] Methoxy, ethoxy, propoxy, fluoromethoxy, 
difluoromethoxy, and trifluoromethoxy groups or the like are 
appropriate as the R^ lower alkoxy groups optionally substituted 
by fluorine atoms, 

[0131] Methoxycarbonyl and ethoxycarbonyl groups or the 
like are appropriate as the lower alkoxycarbonyl groups 
designated by R\ 

[0132] Methyl carbamoyl and ethyl carbamoyl groups or the 
like are appropriate as the lower alkyl carbamoyl groups 
designated by R^ 

[0133] Dimethyl carbamoyl and diethyl carbamoyl groups 
or the like are appropriate as the di(lower)alkyl carbamoyl 
groups designated by R^ 

[0134] Methyl sulfonyl and ethyl sulfonyl groups or the like 
are appropriate as the lower alkyl sulfonyl groups designated by 
R'. 

[0135] Methylaminosulfonyl and ethylaminosulfonyl groups 
are appropriate as the lower alkylaminosulfonyl groups 
designated by R\ 

[0136] Dimethylaminosulfonyl and di ethylaminosulfonyl 
groups or the like are appropriate as the 
di(lower)a]kylaminosulfonyl groups designated by R'. 

[0137] The term "lower alkyl group with optional 
substituents selected from among halogen atoms, 
cyclo(lower)alkyl groups, amino groups, lower alkylamino 
groups, di(lower)alkylamino groups, cyclo(lower)aIkylamino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower alkylamino)sulfonylamino groups, 
(di(]ower)a!kylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxy! groups, lower alkoxy groups 
optionally substituted by fluorine atoms, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
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groups, carboxyl groups, lower alkoxycarbonyl groups, 
carbamoyl groups, lower alkyl carbamoyl groups and 
di(lower)alkyl carbamoyl groups" refers to the aforementioned 
un substituted lower alkyl groups or the aforementioned lower 
alkyl groups with substituents at arbitrary substitutable positions. 
The substituents may be one, two, or more, and preferably one 
or two, of the same or different substituents selected from among 
halogen atoms, cyclo(lower)alkyl groups, amino groups, lower 
alkylamino groups, di(lower)alkylamino groups, 
cycIo(lower)alkylamino groups, lower alkyl sulfonylamino 
groups, aminosulfonyl amino groups, (lower 

alkylaminp)suIfonylamino groups, 
(di(lower)alkylamino)su]fonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, 
carbamoyl groups, and lower alkyl carbamoyl groups, 

[0138] Fluorine atoms and the like are appropriate as the 
halogen atoms of the substituents. 

[0139] Cyclopropyl and cyclobutyl groups or the like are 
appropriate as the cyclo(lower)alkyl groups for the substituents. 

[0140] Methylamino and ethylamino groups or the like are 
appropriate as the lower alkylamino groups for the substituents. 

[0141] Dimethylamino and diethylamino groups or the like 
are appropriate as the di(lower)alkylamino groups for the 
substituents. 

[0142] Cyclopropylamino, cyclobutylamino, and 
cyclopentylamino groups or the like are appropriate as the 
cyclo(lower)alkylamino groups for the substituents. 

[0143] Methyl sulfonylamino and ethyl sulfonylamino 
groups or the like are appropriate as the lower alkyl 
sulfonylamino groups for the substituents. 

[0 1 44] (Methylamino)sulfonylamino and 

(ethylamino)sulfonylamino groups or the like are appropriate as 
the (lower alkylamino)sulfonylamino groups for the substituents. 

[0 1 45] (Dimethylamino)sulfonylamino and 

(diethylamino)sulfonylamino groups or the like are appropriate 
as the (di(lower)alkylamino)sulfonylamino groups for the 
substituents. 

[0146] (Methyl carbamoyl)amino and (ethyl 
carbamoyl)amino groups or the like are appropriate as the (lower 
alkyl carbamoyl)amino groups for the substituents. 



[0147] (Dimethyl carbamoyl)amino and (diethyl 
carbamoyl)amino groups or the like are appropriate as the 
(di(lower)alkyl carbamoyl)amino groups for the substituents. 

[0148] Methoxy, ethoxy, propoxy, fluoromethoxy, 
difluoromethoxy, and trifluoromethoxy groups or the like are 
appropriate as the lower alkoxy groups optionally substituted by 
the fluorine atoms of the substituents. 

[0149] Methyl carbamoyloxy and ethyl carbamoyloxy 
groups or the like are appropriate as the lower alkyl 
carbamoyloxy groups for the substituents. 

[0150] Dimethyl carbamoyloxy and diethyl carbamoyloxy 
groups or the like are appropriate as the di(lower)alkyl 
carbamoyloxy groups for the substituents. 

[0151] Methoxycarbonyl and ethoxycarbonyl groups or the 
like are appropriate as the lower alkoxycarbonyl groups for the 
substituents. 

[0152] Methyl carbamoyl and ethyl carbamoyl groups or the 
like are appropriate as the lower alkyl carbamoyl groups for the 
substituents. 

[0153] Dimethyl carbamoyl and diethyl carbamoyl groups 
or the like are appropriate as the di(lower)alkyl carbamoyl 
groups for the substituents. 

[0154] Halogens atoms, cyclo(lower)alkyl groups, amino 
groups, lower alkylamino groups, di(lower)alkylamino groups, 
lower alkyl sulfonylamino groups, aminosulfonylamino groups, 
(lower alkylamino)sulfonylamino groups, 

(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, hydroxyl groups, lower alkoxy groups optionally 
substituted by fluorine atoms, and carboxyl groups or the like are 
appropriate as the substituents of the lower alkyl groups 
designated by 

[0155] Methyl, ethyl, and propyl groups or the like are 
appropriate as the lower alkyl groups designated by 

[0156] Therefore, examples of the aforementioned 
optionally substituted lower alkyl groups designated by R* 
include methyl, ethyl, propyl, isopropyl, isobutyl, 2-fluoroethyl, 
2,2-difluoroethyl, 2,2,2-trifluoroethyl, cyclopropyl methyl, 2- 
aminoethyl, 2-methylaminoethyl, 2-dimethylaminoethyl, 2- 
diethylaminoethyl, 2-(cyclopropyl-amino)ethyl, 2-(methyl 
sulfonylamino)ethyl, 2-(aminosulfonylamino)ethyl, 2- 
[(dimethylaminosulfonyl)amino]ethyl, 2- 
(carbamoylamino)ethyl, 2-hydroxyethyl, • 3-hydroxypropyl, 
methoxymethyl, 2-methoxyethyl, 2-(carbamoyloxy)ethyl, and 
carboxymethyl groups. Among them, the following are 
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preferred: methyl, ethyl, propyl, 2-fluoroethyl, 2,2-difluoroethyl, 
cyclopropyl methyl, 2-aminoethyl, 2-methyl-amino-ethyl, 2- 
dimethylaminoethyl, 2-(carbamoylamino)ethyl, and 2- 
hydroxyethyl groups or the like. 

[0157] For example, may be one of the following: a 
hydrogen atom, lower alkyl sulfonyl group, or lower alkyl group 
with optional substituents selected from among halogen atoms, 
cyclo(]ower)alkyl groups, amino groups, lower alkylamino 
groups, di(lower)alkylamino groups, cyclo(lower)alkylamino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower alkyl amino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, 
carbamoyl groups, lower alkyl carbamoyl groups and 
di(lower)alkyl carbamoyl groups. 

[0158] Therefore, examples of R' include hydrogen atoms 
as well as 2-propenyl, 2-propynyl, cyclobutyl, cyclopentyl, 
dimethylamino, hydroxyl, methoxy, trifluoromethoxy, 
ethoxycarbonyl, methyl sulfonyl, ethyl sulfonyl, aminosulfonyl, 
methylaminosulfonyl, dimethylaminosulfonyl, methyl, ethyl, 
propyl, isopropyl, isobutyl, 2-fluoroethyl, 2,2-difluoroethyl, 
2,2,2-trifluoroethyl, cyclopropyl methyl, 2-aminoethyl, 2- 
methylaminoethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, 
(cyclopropylamino)methyl, 2-(cyclopropylamino)ethyl, 2- 
(methyl sulfonyl amino)ethyl, 2-(aminosulfonylamino)ethyl, 2- 
[(dimethylaminosulfonyl)amino]ethyl, 2- 
(carbamoylamino)ethyl, 2-hydroxyethyl, 3-hydroxypropyl, 
methoxymethyl, 2-methoxyethyl, 2-(trifluoromethoxy)ethyl, 2- 
(carbamoyloxy)ethyl, and carboxymethyl groups. Among them, 
a hydrogen atom, methyl sulfonyl, ethyl sulfonyl, methyl, ethyl, 
propyl, 2-fluoroethyl, 2,2-difluoroethyl, cyclopropyl methyl, 2- 
aminoethyl, 2-methylaminoethyl, 2-dimethylaminoethyl, 2- 
(carbamoylamino)ethyl, and 2-hydroxyethyl groups or the like 
are preferred. 

[0159] R^ is a hydrogen atom or lower alkyl group. 



[0160] R^ may be a hydrogen atom; a methyl, ethyl, or 
propyl group; or the like, and more preferably a hydrogen atom, 
a methyl group, or the like, 

[0161] X is a hydrogen atom, halogen atom, lower alkyl, 
trifluoromethyl group, or lower alkoxy group optionally 
substituted by fluorine atoms. 

[0162] Fluorine and chlorine atoms and the like are 
appropriate as the halogen atoms designated by X. 

[0163] Methyl, ethyl, and propyl groups or the like are 
appropriate as the lower alkyls designated by X. 

[0164] Methoxy, ethoxy, propoxy, fluoromethoxy, 
difluoromethoxy, and trifluoromethoxy groups or the like are 
appropriate as the lower alkoxy groups X optionally substituted 
by fluorine atoms. 

[0165] A hydrogen atom or halogen atom or the like is 
preferred as X. 

[0166] The process for the production of the compound of 
the present invention is explained below. 

[0167] The compound of the present invention expressed by 
general formula [I] can be produced, for example, by the process 
described with reference to production methods 1, 2, 3, and 4 
below. 

[0 1 68] Production method 1 
A compound expressed by general formula [I] can be obtained 
by reacting a compound expressed by general formula [11] 

[0169] 

[Chemical formula 25] 




o 



[where 
[0170] 

[Chemical formula 26] 

0 

is a C3-C9 monocyclic aliphatic nitrogen-containing heterocyclic 
group with optional substituents selected from among lower 
alkenyl groups, lower alkynyl groups, di(lower)a]kylamino 
groups, lower alkoxy groups, lower alkoxycarbonyl groups, 
groups expressed by -R'*^, groups expressed by 
-(CH2)„CON(R^P)R^P, and optionally protected ammo groups, 
lower alkylamino groups, hydroxyl groups, and carboxyl groups; 
R^'' is an ami no-protective group, hydrogen atom, 
cyclo(lower)alkyl group, lower alkenyl group, lower alkynyl 
group, lower alkoxy group optionally substituted by fluorine 
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atoms, lower alkoxycarbonyl group, di(lower)alkyl carbamoyl 
group, lower alkyl sulfonyl group, di(lower)alkylaminosulfonyl 
group, or an optionally protected carbamoyl group, lower alkyl 
carbamoyl group, aminosulfonyl group, or lower 
alkylaminosulfonyl group; or a lower alkyl group with optional 
substituents selected from among halogen atoms, cyclo(lower)alkyl 
groups, di(lower)alkylamino groups, lower alkoxy groups 
optionally substituted by fluorine atoms, di(lower)alkyl 
caibamoyloxy groups, lower alkoxycarbonyl groups, di(lower)alkyl 
carbamoyl groiq}s, and optionally protected amino groups, lower 
alkylamino groups, cyclo(lower)alkylamino groups, lower alkyl 
sulfonylamino groups, aminosulfonylamino groups, (lower 
alkyl)aminosulfonyl-amino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoyl amino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, carboxyl groups, carbamoyl 
groups, and lower alkyl carbamoyl groups; is a lower alkyl 
group with optional substituents selected from among 
di(lower)alkyl carbamoyloxy groups, lower alkoxycarbonyl groups, 
aromatic heterocyclic groups, groups expressed by -R^^ and 
optionally protected amino groups, lower alkyl sulfonylamino 
groups, aminosulfonylamino groups, (lower 

alkylaniino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino , groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxyl groups, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, and carboxyl groups; R^^ is an 
amino-protective group, hydrogen atom, or lower alkyl group; a 
group (or a lower alkyl group having this group) with optional 
substituents selected from among optionally protected hydroxyl 
groups, lower alkoxy groups optionally substituted by fluorine 
atoms, and groups expressed by -N(R^^)R^, as a nitrogen- 
containing heterocyclic group optionally containing oxygen atoms 
or sulfiir atoms; or a group with optional substituents selected from 
among optionally protected hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, and groups expressed by 
-N(R^^R^, as a nitrogen-containing heterocyclic group that joins 
with R^ and optionally contains oxygen atoms or sulfrir atoms 
together with the adjacent nitrogen atoms; R^^ is an amino- 
protective group, hydrogen atom, or lower alkyl group, or is the 
same as above when joined with R^^; r'^ is an optionally protected 
lower alkylamino group, di(lower)alkylaniino group, 
cyclo(lower)alkylamino group, or lower alkoxy group, optionally 
substituted by fluorine atoms, optionally containing an aromatic 
carbocyclic or heterocyclic group; R^'' and R^ are the same or 
different and are amino-protective groups, hydrogen atoms, or lower 
alkyl groups; and n and X are the same as above] with a compound 
expressed by general formula [IJl] 



[0171] 

[Chemical formula 27] 



[III] 



[where Cy^ is a Cg— C)5 mono-, bi-, or tricyclic aliphatic 
carbocyclic group with optional substituents selected from 
among halogen atoms, cyclo(lower)alkyl groups, lower 
alkylidene groups, lower alkenyl groups, lower alkynyl groups, 
di(lower)alkyIamino groups, lower alkoxy groups optionally 
substituted by fluorine atoms, groups expressed by -R^, and 
optionally protected amino groups and lower alkylamino groups; 
L' is an eliminable group; R^ and R^ are the same as above], 
producing a compound expressed by general formula [IV] 

[0172] 

[Chemical formula 28] 



[IV] 




[wherein Cy^, 
[0173] 

[Chemical formula 29] 



0 



R'^, R^ and X are the same as above], and removing the 
protective groups as needed. 

[0174] Examples of the eliminable group expressed by 
include halogen atoms such as chlorine, bromine, and iodine 
atoms; organic sulfonyl groups such as methane sulfonyl, ethane 
sulfonyl, and benzene sulfonyl groups; and organic sulfonyloxy 
groups such as methane sulfonyloxy, trifluoromethane 
sulfonyloxy, and ;?-toluenesulfonyloxy groups. 

[0175] When amino, hydroxyl, carboxyl, or other groups 
that do not participate in the reaction are present among the 
reactants in the aforementioned reaction, it is preferable to 
conduct the reaction after protecting the amino, hydroxyl, and 
carboxyl groups in question by appropriate amino-protective 
groups, hydroxyl-protective groups, and carboxyl -protective 
groups, and to remove these protective groups after the reaction. 

[0176] Examples of amino-protective groups include aralkyl 
groups such as benzyl, /?-methoxybenzyl, 3,4-dimethoxybenzyl, 
o-nitrobenzyl, /?-nitrobenzyl, benzhydryl, and trityl groups; 
lower alkanoyl groups such as formyl, acetyl, propionyl, butyryl. 
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and pivaloyl groups; benzoyl groups; aryl alkanoyl groups such 
as phenylacetyl and phenoxyacetyl groups; lower 
alkoxycarbonyl groups such as methoxycarbonyl, 
ethoxycarbonyl, and propyloxycarbonyl, and tert- 
butyloxycarbonyl groups; aralkyloxycarbonyl groups such as 
benzyloxycarbonyl, p-nitrobenzyloxycarbonyl, and phenethyl 
oxycarbonyl groups; lower alkyl silyl groups such as 
trimethylsilyl and tert-bxxty] dimethyl silyl groups; and 
aralkylidene groups such as benzylidene, p-chlorobenzylidene, 
and o-nitrobenzylidene groups. Acetyl, pivaloyl, benzoyl, 
ethoxycarbonyl, ^er/-butoxycarbonyl groups or the like are 
especially preferred. 

[0177] Examples of hydroxyl-protective groups include 
lower alkyl silyl groups such as trimethylsilyl and tert-huty] 
dimethyl silyl groups; lower alkoxymethyl groups such as 
methoxymethyl and 2-methoxyethoxymethyl groups; 
tetrahydropyranyl groups; aralkyl groups such as benzyl, p- 
methoxybenzyl, 2,3-dimethoxybenzyl, o-nitrobenzyl, /?- 
nitrobenzyl, and trityl groups; and acyl groups such as formyl 
and acetyl groups. Methoxymethyl, tetrahydropyranyl, trityl, 
trimethyl silyl ethoxymethyl, tert-huty] dimethyl silyl, and acetyl 
groups or the like are especially preferred, 

[0178] Examples of carboxyl-protective groups include 
lower alkyl groups such as methyl, ethyl, propyl, isopropyl, and 
tert'huty\ groups; lower haloalkyl groups such as 2,2,2- 
trichloroethyl groups; lower alkenyl groups such as 2-propenyl 
groups; and aralkyl groups such as benzyl, p-methoxybenzyl, p- 
nitrobenzyl, benzhydryl, and trityl groups. Methyl, ethyl, tert- 
huty], 2-propenyl, benzyl, ;>-methoxybenzyl, and benzhydryl 
groups or the like are especially preferred. 

[0179] The reaction of the compound expressed by general 
formula [II] and the compound expressed by general formula 
[III] is usually conducted in an inert solvent that has no adverse 
affect on the reaction, using equimolar quantities of compound 
[II] and compound [III], or a slight molar excess of one or the 
other. 

[0180] Ethers such as tetrahydrofuran and dioxane, 
halogenated hydrocarbons such as methylene and chloroform, 
and aprotic polar solvents such as dimethylformamide, N,N- 
dimethylacetamide, acetonitrile, or the like are preferred as such 
inert solvents. 

[0181] The aforementioned reaction is also preferably 



conducted in the presence of a base. The base should preferably 
be an organic base such as triethylamine, diisopropylethylamine, 
pyridine, 4-dimethylaminopyridine, or lithium diisopropylamide, 
or an inorganic base such as sodium hydride, sodium hydroxide, 
sodium carbonate, potassium carbonate, or sodium bicarbonate. 

[0182] The amount of base used is from 1 mol to a molar 
excess, and preferably 1-2 mol, per mole of the compound 
expressed by general formula [II]. 

[0183] The reaction temperature is usually from -78°C to 
1 50°C, and preferably from room temperature to 120°C. 

[0184] The duration of the reaction is usually from 5 
minutes to 7 days, and preferably from 30 minutes to 24 hours. 

[0185] A crude product of the compound expressed by 
general formula [IV] can be obtained by ordinary treatment after 
the reaction has ended. A compound of general formula [I] can 
be manufactured by submitting the compound expressed by 
general formula [IV] obtained in this way to an appropriate 
combination of reactions to remove the protective groups of the 
amino, hydroxy!, and carboxyl groups as needed, with or 
without refining by an ordinary method. 

[0186] The methods for removing the protective groups 
vary depending on factors such as the type of protective group 
and the stability of the target compound [I]. However, the 
protective groups can be removed, for example, by solvolysis 
using an acid or base, i.e., through the action of from 0.01 mol to 
a large excess of acid, preferably trifluoroacetic acid, formic 
acid, hydrochloric acid, or the like, or from an equimolar 
quantity to a large excess of a base, preferably potassium 
hydroxide or calcium hydroxide or the like, in accordance with 
the methods described in the literature [refer to Protective 
Groups in Organic Synthesis, T. W. Greene, John Wiley & Sons 
(1981)]; by chemical reduction using metal hydride complexes; 
or by catalytic reduction using a palladium-carbon catalyst, 
Raney nickel catalyst, or the like. 

[01 87] Production method 2 
A compound expressed by general formula [I-l] 

[0193] 

[Chemical formula 35] 




[wherein Cy, 
[0194] 

[Chemical formula 36] 
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G . 

R , and X are the same as above] can be obtained by a reacting a 

compound expressed by general formula [11] 

[0188] 

[Chemical Formula 30] 




[where 
[0189] 

[Chemical Formula 31] 

R'p, and X are the same as above] and a compound expressed by 
general formula [V] 
[0190] 

[Chemical formula 32] 

OHO— Cy^ [V] 

[wherein Cy'' is the same as above], producing a compound 
shown by general formula [VI] 
[0191] 

[Chemical formula 33] 




[where Cy'', 
[0192] 

[Chemical formula 34] 




R ^ and X are the same as above], and removing the protective 
groups as needed after reducing compound [VI]. 

[0195] Production method 2 is a process for producing those 
of the inventive compounds expressed by general formula [I] in 
which the in the formula is a hydrogen atom, that is, 
compounds expressed by general formula [I-l]. 

[0196] The reaction of the compound expressed by general 
formula [II] and the compound expressed by general formula [V] 
is usually conducted using equimolar quantities of the two or a 
slight molar excess of one or the other. 



[0197] The reaction is usually carried out in an inert solvent. 
Examples of insert solvents include alcohols such as methanol, 
ethanol, and propanol; ethers such as ethyl ether, 
tetrahydrofuran, and dioxane; halogenated hydrocarbons such as 
methylene chloride, chloroform, and dichloroethane; aromatic 
hydrocarbons such as benzene, toluene, chlorobenzene, and 
xylene; aprotic polar solvents such as dimethylformamide, ethyl 
acetate, acetonitrile, and hexamethylphosphoric triamide; and 
mixed solvents thereof. 

[0198] The reaction temperature is usually from 0°C to the 
boiling point of the solvent used in the reaction, and preferably 
from room temperature to 1 00°C. 

[0199] The duration of the reaction is usually from 5 
minutes to 48 hours, and preferably 10 minutes to 24 hours. 

[0200] After the above reaction has ended, the reaction 
solution is directly used in the reduction reaction of the next 
step, or the compound expressed by general formula [VI] is 
isolated by distilling the reaction solution or using an ordinary 
separation technique, and is then submitted to the reduction 
reaction. 

[0201] The reduction reaction can be conducted by 
employing a metal hydride complex such as lithium 
borohydride, sodium borohydride, sodium cyanoborohydride, 
sodium triacetoxyborohydride, or aluminum lithium hydride, or 
by performing catalytic reduction using a palladium-carbon 
catalyst, Raney nickel catalyst, or the like. 

[0202] In the particular case in which sodium 
cyanoborohydride, sodium triacetoxyborohydride, or another 
reducing agent with preferential imine reduction is used, the 
compound expressed by general formula [VI] can be fed directly 
to the reduction reaction without being isolated. * 

[0203] When a metal hydride complex is used as the 
reducing agent, the amount of reducing agent used is usually 
from 1 mol to an excess molar quantity, and preferably 1-5 mol, 
per mole of the aforementioned imine. 

[0204] Depending on the type of reducing agent, inert 
solvents or mixtures thereof may be used in the reduction 
reaction. Examples of suitable solvents include alcohols such as 
methanol and ethanol; ethers such as dimethyl ether, ethyl ether, 
diisopropyl ether, dibutyl ether, dimethoxyethane, dioxane, 
tetrahydrofuran, and diglyme; halogenated hydrocarbons such as 
methylene chloride, chloroform, and dichloroethane; aliphatic 
hydrocarbons such as pentane, hexane, heptane, and 
cyclohexane; and aromatic hydrocarbons such as benzene and 
toluene. 

[0205] The reaction temperature is usually from -20°C to 
100°C, and preferably 0°C to room temperature. 

[0206] The duration of the reaction is usually from 5 
minutes to 7 days, and preferably 1 to 6 hours. 
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[0207] The hydrogen pressure in the catalytic reduction 
reaction is preferably from normal pressure to 5 atm, and the 
amount of catalyst used is usually from 1/100 to 1, and 
preferably 1/100 to 1/10, per weight part of compound [VI] in 
the starting material. 

[0208] The compound of general formula [I-l] can be 
produced after the protective groups present in the product are 
removed following the reaction, or an ordinary treatment can be 
performed directly if the product does not contain any protective 
groups. 

[0209] The methods listed above under production method 1 
can be directly used for the removal of protective groups, the 
aftertreatment, and other processes. 

[02 1 0] Production method 3 
A compound expressed by general formula [1-2] 

[0215] 

[Chemical formula 41] 




[where Cy, 
[0216] 

[Chemical formula 42] 



O . 

R^, and X are the same as above] can be obtained by a process in 
which a compound expressed by general formula [VII] 
[0211] 



[Chemical formula 37] 




[VII] 



[where Cy'', 
[0212] 

[Chemical formula 38] 



0 . 

and X are the same as above] is subjected to a ring-closing 
reaction to give a cyclized compound, the cyclized compound is 
reduced, a compound expressed by general formula [IV-l] 

[0213] 

[Chemical formula 39] 




[IV-l] 



[where Cy^, 
[0214] 

[Chemical formula 40] 

R^ and X are the same as above] is obtained, and the protective 
groups are removed as needed. 

[0217] Production method 3 is a process producing those of 
the inventive compounds expressed by general formula [1] in 
which the R' in the formula is a hydrogen atom, that is, 
compounds expressed by general formula [1-2]. 

[0218] The ring-closing reaction of the compound expressed 
by general formula [VII] is usually carried out using a 
condensing agent/solvent such as formamide, formaldehyde 
aqueous solution, paraformaldehyde, orthoformic acid ester, or 
the like, and preferably formamide or orthoformic acid ester. 

[0219] The aforementioned reaction can also be carried out 
in the presence of an acid to allow the reaction to progress 
smoothly. 

[0220] Formic acid, concentrated sulfuric acid, acetic acid, 
/?-toluenesulfonic acid, pyridinium /7-toluenesulfonate, and the 
like are preferred as the acid in question. 

[0221] The reaction temperature is preferably 100°C to 
250°C, and the duration of the reaction is preferably from 1 to 48 
hours. 

[0222] The cyclized compound obtained by the above ring- 
closing reaction can be fed to the subsequent reduction reaction 
with or without first being isolated. 

[0223] This reduction reaction can be conducted by 
employing a metal hydride complex such as lithium 
borohydride, sodium borohydride, sodium cyanoborohydride, 
sodium triacetoxyborohydride, or aluminum lithium 
borohydride, or by performing catalytic reduction using a 
palladium-carbon catalyst, Raney nickel catalyst, or the like. 

[0224] When a metal hydride complex is used as the 
reducing agent, the amount of reducing agent used is usually 
from 1 mol to a molar excess, and preferably 1-5 mol, per mole 
of the cyclized compound. 

[0225] Depending on the type of reducing agent, inert 
solvents or mixtures thereof may be used in the reduction 
reaction. Examples of suitable solvents include alcohols such as 
methanol and ethanol; ethers such as dimethyl ether, ethyl ether, 
diisopropyl ether, dibutyl ether, dimethoxyethane, dioxane, 
tetrahydrofuran, and diglyme; halogenated hydrocarbons such as 
methylene chloride, chloroform, and dichloroethane; 
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aliphatic hydrocarbons such as pentane, hexane, heptane, and 
cyclohexane; and aromatic hydrocarbons such as benzene and 
toluene. 

[0226] The reaction temperature is usually from -20°C to 
100°C, and preferably from room temperature to 80°C. 

[0227] The duration of the reaction is usually from 5 
minutes to 7 days, and preferably from 1 to 24 hours. 

[0228] The hydrogen pressure in the catalytic reduction 
reaction is preferably from normal pressure to 5 atm, and the 
amount of catalyst used is usually from 1/100 to 1, and 
preferably 1/100 to 1/10, per weight part of the cyclized 
compound in the starting material. 

[0229] The compound of general fonnula [1-2] can be 
produced after the protective groups present in the product are 
removed following the reaction, or an ordinary treatment can be 
performed directly if the product does not contain any protective 
groups. 

[0230] The methods listed under the aforementioned 
production method 1 can be directly used for the removal of 
protective groups, the aftertreatment, and other processes. 

[023 1 ] Production method 4 
A compound expressed by general formula [1-3] 

[0237] 

[Chemical formula 48] 




[where R*^ is a cyclo(lower)alkyl group, lower alkenyl 
group, lower alkynyl group, lower alkoxycarbonyl group, 
carbamoyl group, lower alkyl carbamoyl group, di(lower)alkyl 
carbamoyl group, lower alkyl sulfonyl group, aminosulfonyl 
group, lower alkyl aminosulfonyl group, or 
di(lower)alkylaminosulfonyl group, or a lower alkyl group with 
optional substituents selected from among halogen atoms, 
cyclo(lower)alkyl groups, amino groups, lower alkylamino 
groups, di(lower)alkylamino groups, cyclo(lower)alkylamino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower alkylamino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoyl amino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl) amino groups, hydroxy! groups, lower alkoxy groups 
optionally substituted by fluorine atoms, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, 
carbamoyl groups, lower alkyl carbamoyl groups, and 
di(lower)alkyl carbamoyl groups; and Cy, 



[0238] 

[Chemical formula 49] 

G . 

R^, and X are the same as above] can be obtained by reacting a 
compound expressed by general formula (IV- 1) 
[0232] 

[Chemical formula 43] 




[IV-l] 



[where Cy*", 
[0233] 

[Chemical formula 44] 



R^, and X are the same as above] and a compound expressed by 
general formula [VIII] 
[0234] 

[Chemical formula 45] 

R^^P [VIII] 

[where R^^^ is a cyclo(]ower)alkyl group, lower alkenyl 
group, lower alkynyl group, lower alkoxycarbonyl group, 
di(lower)alkyl carbamoyl group, lower alkyl sulfonyl group, 
lower alky! aminosulfonyl group, or an optionally protected 
carbamoyl group, lower alkyl carbamoyl group, aminosulfonyl 
group, or lower alkylaminosulfonyl group; or a lower alkyl 
group with optional substituents selected from among halogen 
atoms, cyclo(lower)alkyl groups, di(lower)alkylamino groups, 
lower alkoxy groups optionally substituted by fluorine atoms, 
di(lower)aIkyl carbamoyloxy groups, lower alkoxycarbonyl 
groups, di(lower)alkyl carbamoyl groups, and optionally 
protected amino groups, lower alkylamino groups, 
cyclo(lower)alkylamino groups, lower alkyl sulfonylamino 
groups, aminosulfonylamino groups, (lower 

alkylamino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl)amino groups, hydroxy! groups, carbamoyl groups, 
lower alkyl carbamoyloxy groups, carboxyl groups, carbamoyl 
groups, and lower alkyl carbamoyl groups; and is an 
eliminable group], producing a compound expressed by the 
general formula (lV-2) 
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[0235] 

[Chemical formula 46] 




[IV-2] 



[where Cy, 

[0236] 

[Chemical formula 47] 

0 . 

R**'', R^, and X are the same as above], and removing the 
protective groups as needed. 

[0239] Production method 4 is a process for producing those 
of the inventive compounds expressed by general formula [I] in 
which the R^ in the formula is a cyclo(lower)alkyl group, lower 
alkenyl group, lower alkynyl group, lower alkoxycarbonyl 
group, carbamoyl group, lower alkyl carbamoyl group, 
di(lower)alkyl carbamoyl group, lower alkyl sulfonyl group, 
aminosulfonyl group, lower alkylaminosulfonyl group, or 
di(lower)alkylaminosulfonyl group; or a lower alkyl group with 
optional substituents selected from among halogen atoms, 
cyclo(lower)alkyl groups, amino groups, lower alkylamino 
groups, di(lower)alkylamino groups, cyclo(lower)alkylamino 
groups, lower alkyl sulfonylamino groups, aminosulfonylamino 
groups, (lower alkylamino)sulfonylamino groups, 
(di(lower)alkylamino)sulfonylamino groups, carbamoylamino 
groups, (lower alkyl carbamoyl)amino groups, (di(lower)alkyl 
carbamoyl )amino groups, hydroxyl groups, lower alkoxy groups 
optionally substituted by fluorine atoms, carbamoyloxy groups, 
lower alkyl carbamoyloxy groups, di(lower)alkyl carbamoyloxy 
groups, carboxyl groups, lower alkoxycarbonyl groups, 
carbamoyl groups, lower alkyl carbamoyl groups, and 
di(lower)alkyl carbamoyl groups, i.e., compounds expressed by 
general formula [1-3]. 

[0240] The same eliminable groups as L' above can be 
given as examples of the eliminable groups expressed by L^. 

[0241] The compound expressed by general formula [lV-1] 
and the compound expressed by general formula [VIII] can be 
reacted in the same way as the compound expressed by general 
formula [II] and the compound expressed by general formula 
[III] in the aforementioned production method 1 . 

[0242] The compound of general formula [1-3] can be 
produced after the protective groups present in the product are 
removed following the reaction, or an ordinary treatment can be 
performed directly if the product does not contain any protective 
groups. 



[0243] The methods listed under the aforementioned 

production method 1 can be directly used for the removal of 
protective groups, the aftertreatment, and other processes. 

[0244] The compounds of general formulas [I], [1-2], and [I- 
3] obtained by the methods described above can be isolated and 
refined by ordinary isolation means such as column 
chromatography (using silica gel or adsorbent resin), liquid 
chromatography, solvent extraction, and 

recrystallization/reprecipitation, which may be used individually 
or in combination. 

[0245] The compounds of general formulas [I], [1-2], and [I- 
3] can be made into pharmacologically acceptable salts and 
esters by the usual methods. Conversely, salts and esters can be 
converted to free compounds by the usual methods. 

[0246] Commercial products can be used for the compounds 
expressed by general formulas [II], [III], [IV], [VII], and [VIII], or 
the compounds can be produced by or in accordance v^th the 
methods known in the literature [refer to Journal of Medicinal 
Chemistry {J, Med Chem.\ Vol. 39, page 3169 (1996)], or by the 
following method or methods described in the reference examples. 
Production method A 

[0247] 

[Chemical formula 50] 
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[where M is an alkali metal; TMS is a trimethylsilyl group, 

CyPis 
[0248] 

[Chemical formula 51] 

and and X are the same as above] 

This production method is a process for the production of 
compounds expressed by general formula [VII], According to 
this production method, a compound expressed by general 
formula [VII] can be produced by causing a compound 
expressed by general formula 2 and a cyanide or trimethylsilyl 
cyanide expressed by general formula 3 to react with a 
compound expressed by general formula 1 to give a compound 
expressed by general formula 1, and then hydrolyzing the cyano 
groups of compound 4. 

[0249] Examples of alkali metals expressed by M include 
lithium, potassium, and sodium. Potassium, sodium and the like 
are preferred. 

[0250] The step for producing compound 4 from compound 

1 is a so-called Strecker reaction. It can be carried out, for 
example, by causing a compound expressed by general formula 

2 and a cyanide or trimethylsilyl cyanide expressed by general 
formula 3 to react with compound i in acetic acid, water, 
methanol, ethanol, dioxane, or a mixed solvent thereof 

[0251] Compound 2 should be used in an amount of 1-10 
mol, and preferably 1-3 mol, per mole of compound L 

[0252] Cyanide 3 or trimethylsilyl cyanide should be used 
in an amount of 1-10 mol, and preferably 2-3 mol, per mole of 
compound 1. 

[0253] The reaction can also be carried out by adding an 
acid such as hydrochloric acid or acetic acid in an amount of, for 
example, from 0.01 mol to an excess molar quantity as needed. 

[0254] The reaction temperature is usually from 0°C to the 
boiling point of the solvent used in the reaction, and preferably 
0°C to room temperature. 

[0255] The duration of the reaction is usually from 30 
minutes to 5 days, and preferably 1 to 24 hours, 

[0256] The step for hydrolyzing compound 4 can be carried 
out, for example, by causing an acid or a base to react with 
compound 4 in water, methanol, ethanol, dioxane, or a mixed 
solvent thereof 

[0257] Examples of suitable acids include hydrochloric 
acid, hydrobromic acid, hydriodic acid, sulfuric acid, and 
phosphoric acid, and preferably hydrochloric acid, sulfuric acid, 
and the like. 

[0258] Examples of suitable bases include sodium 
hydroxide, potassium hydroxide, and barium hydroxide, and 
preferably sodium hydroxide, potassium hydroxide, and the like. 

[0259] The reaction temperature is preferably 0*=*C to 1 50°C, 
and the duration of the reaction is preferably from 10 minutes to 
24 hours. 

[0260] Commercial products can be used for the compounds 
expressed by general formulas 1, 2, and 3. Alternatively, the 



compounds can be manufactured by known methods, by the 
methods given in the reference examples, or by methods 
obtained by appropriately combining these methods as needed. 

[0261] The usefulness of the compounds of the present 
invention as drugs can, for example, be proven by the following 
pharmacological test examples. 

[0262] Pharmacologv test 1 (nociceptin receptor binding 
inhibition experiment) 

pCR3/0RLl was produced by integrating cDNA that codes a 
human nociceptin receptor gene into the expression vector pCR3 
(Invitrogen). pCR3/0RLl was then introduced into CHO cells 
using Transfectam (Nippongene), and a stable expression strain 
(CHO/ORLl cells) resistant to 1 mg/mL of G418 was obtained. 
A membrane fraction was prepared from this stable expression 
strain, and a receptor binding experiment was conducted, 

[0263] 11 ng of the membrane fraction, 50 pM [^^^I]Tyr"^- 
Nociceptin (Amersham), 1 mg of SPA ( Amersham), and the test 
compound were suspended in NC buffer (50 mM Hepes, 10 mM 
sodium chloride, 1 mM magnesium chloride, 2.5 mM calcium 
chloride, 0.1% BSA, 0.025% bacitracin, pH 7.4). Radioactivity 
was measured after incubation for 60 minutes at 37°C. The 
binding activity to the nociceptin receptors was expressed by the 
concentration of the compound that inhibited 50% (IC50 value) 
of the [^^^I]Tyr''^-Nociceptin binding by using the compounds of 
the present invention in various concentration. The results are 



shown in Table 1 , 




[0264] 




[Table 1] 




Table 1 . Inhibitory effect on nociceptin receptor binding 


Compound 


IC50 value (nM) 


Working example 1 


41 



Since the above results indicate that the compounds of the 
present invention specifically inhibit the binding of nociceptin to 
the nociceptin receptors ORLl, the compounds can be used as 
analgesics for diseases associated with pain such as cancer pain, 
postoperative pain, migraine, gout, rheumatoid arthritis, chronic 
pain, and neuralgia, drugs for combating tolerance of narcotic 
analgesics represented by morphine, drugs for combating 
dependence on narcotic analgesics represented by morphine, 
drugs to potentiate analgesic effect, antiobesity drugs, cerebral 
function-improving drugs, Alzheimer's disease therapeutics, 
antidementia drugs, schizophrenia therapeutics, Parkinson's 
disease therapeutics, chorea therapeutics, antidepressants, 
diabetes insipidus therapeutics, polyuria therapeutics, and 
hypotension therapeutics. 

[0265] The compounds expressed by general formula [I] can 
be administered orally or parenterally. They can be used as 
analgesics, drugs for combating tolerance of narcotic analgesics 
represented by morphine, drugs for combating dependence on 
narcotic analgesics represented by morphine, drugs to potentiate 
analgesic effect, antiobesity drugs, cerebral function-improving 
drugs, Alzheimer's disease therapeutics, antidementia drugs, 
schizophrenia therapeutics, Parkinson's disease therapeutics, 
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chorea therapeutics, antidepressants, diabetes insipidus 

therapeutics, polyuria therapeutics, and hypotension therapeutics 
by making them into formulations of a form suited to such 
administration. When used in clinical practice, the compounds of 
the present invention can also be administered after being made 
into various types of preparations by adding pharmacologically 
acceptable additives in accordance with the mode of 
administration. Various additives commonly used in the field of 
preparations can be used as the additives in this case. Examples 
include lactose, glucose, titanium oxide, starch, crystalline 
cellulose, hydroxypropyl methyl cellulose, carboxymethyl 
cellulose, cornstarch, microcrystalline wax, white petrolatum, 
magnesium aluminometasilicate, anhydrous calcium phosphate, 
citric acid, trisodium citrate, hydroxypropyl cellulose, sorbitol, 
sorbitan fatty acid esters, polysorbate, sucrose fatty acid esters, 
polyoxyethylene, hydrogenated castor oil, polyvinyl pyrrolidone, 
magnesium stearate, light silicic anhydride, talc, vegetable oil, 
benzyl alcohol, gum arabic, propylene glycol, polyalkylene 
glycol, cyclodextrin, and hydroxypropyl cyclodextrin. 

[0266] Drug forms obtained using mixtures that contain 
these additives include solid preparations such as tablets, 
capsules, coarse granules, fine granules, and suppositories; and 
liquid preparations such as syrups, elixirs, and injections. These 
can be prepared in accordance with the usual methods employed 
in the field of preparations. Liquid preparations may be of a 
form that is dissolved or suspended in water or another suitable 
vehicle at the time of use. Injections in particular may be 
dissolved or suspended in physiological saline solution or 
glucose solution as necessary, and buffers and preservatives may 
be added. 

[0267] The content of compounds of the present invention 
in these preparations can be 1.0-100% by weight, and preferably 
1.0-60% by weight, of the drug as a whole. These preparations 
may also contain other therapeutically effective compounds. 

[0268] When the compounds of the present invention are 
used as analgesics, drugs for combating tolerance of narcotic 
analgesics represented by morphine, drugs for combating 
dependence on narcotic analgesics represented by morphine, 
drugs to potentiate analgesic effect, antiobesity drugs, cerebral 
function-improving drugs, Alzheimer's disease therapeutics, 
antidementia drugs, schizophrenia therapeutics, Parkinson's 
disease therapeutics, chorea therapeutics, antidepressants, 
diabetes insipidus therapeutics, polyuria therapeutics, and 
hypotension therapeutics, their doses and number of 
administrations varies depending on the patient's gender, age, 
weight, severity of symptoms, and the type and scope of 
therapeutic effect targeted. However, the usual daily adult dose 
is 0.01-20 mg/kg divided over one to several doses in oral 
administration, or 0.002-10 mg/kg divided over one to several 
doses in parenteral administration. Preventative administration is 
also possible depending on the symptoms, 

[0269] 

[Practical Embodiment of the Invention] The present invention 



is explained more concretely through working examples. 
However, the present invention is in no way limited by these 
examples. 
[0270] 

[Working Examples] Working example 1 
Production of 8-cyclooctyl methyl- 1 -phenyl- 1,3,8- 

tri azaspi ro [4 . 5 ] decan-4-one 

(1) Production of 1-cyclooctyl methyl-4-anilino-4- 

piperidine carboxamide 

38 mg of cyclooctane carbaldehyde and 50 mg of sodium 
triacetoxyborohydride were added to 1 mL of a tetrahydrofuran 
solution containing 41 mg of 4-anilino-4-piperidine 
carboxamide, and stirred for 2.5 hours at room temperature. The 
reaction solution was diluted by ethyl acetate, washed with IN 
sodium hydroxide aqueous solution and saturated saline, and 
dried by anhydrous sodium sulfate. The solvent was then 
distilled off and the residue thus obtained was separated and 
refined by thin-layer chromatography (KieselgeF^ 6OF254, 
Art5744 (made by Merck); chloroform/methanol = 10/1). 16 mg 
of the titled compound was obtained. 

(2) Production of 8-cyclooctyl methyl- 1 -phenyl- 1,3,8- 
triazaspiro[4.5]decan-4-one 

13 mg of 1-cyclooctyl methyl-4-anilino-4-piperidine 
carboxamide was dissolved in 2 mL of formamide and stirred for 

1.5 hours at 200°C. The reaction solution was diluted by 
chloroform, washed with water and saturated saline solution, and 
dried by anhydrous magnesium sulfate. The solvent was then 
distilled off The residue thus obtained was dissolved in 1 mL of 
methanol. 3.1 mg of sodium borohydride was added and stirred 
for 1 hour at 60°C. After the solvent was concentrated, the 
solution was diluted by chloroform, washed with water and 
saturated saline solution, and dried by anhydrous magnesium 
sulfate. The solvent was distilled off and the residue thus 
obtained was separated and refined by thin-layer 
chromatography (KieselgeF^ 6OF254, Art5744 (made by Merck); 
chloroform/methanol/25% ammonia water = 20/1/0.1). L5 mg 
of the titled compound was obtained. 

[0271] 'H-NMR (CDCI3) 5 : 0.81-0.94 (2H, m), 1.19-1.90 
(14H,m), 1.90-2.37 (4H, m), 2.59-2.87 (5H, m), 4.72 (2H, s), 
6.0 3 (IH, br), 6,83-6.98 (3H, m), 7.20-7.36 (2H, m) 
FAB-MS (M+H) ^ : 356 
Working example 2 

Production of (5SR, 6RS)-8-cyclooctyl methyl-6- 

hydroxymethyl-1 -phenyl-] ,3,8-triaza-spiro[4.5]decan-4-one 

(1) Synthesis of l-benzyl-3-(methoxymethyloxy)methyl-4- 
piperidone 

4.6 g of aluminum lithium hydride was added under ice cooling 
to 300 mL of a tetrahydrofuran solution containing 27 g of 1- 
benzyl-3-methoxycarbonyM-piperidone, and stirred for 0.5 hour 



-29- 



JP (Kokai) 2000-169476 



at room temperature. The reaction solution was diluted by ethyl 

acetate, washed with 2N sodium hydroxide aqueous solution and 
saturated saline solution, and dried by anhydrous sodium sulfate, 
after which the solvent was distilled off. The residue obtained was 
dissolved in 250 mL of chloroform. 29.7 mL of N,N- 
diisopropyl ethyl amine and 1 1 .4 mL of chloromethyl methyl ether 
were added and stirred for 2 hours at room temperature. The 
reaction solution was diluted by chloroform, washed with water, 
and dried by anhydrous sodium sulfate, after which the solvent was 
distilled off. The residue obtained was separated and refined by 
silica gel chromatography (chloroform/methanol = 20/1-40/1). 7.78 
g of the titled compound was obtained. 

(2) Synthesis of (3RS, 4SR)-4-anilino-l-ben2yl-4-cyano-3- 
(methoxymethyloxy)methyl piperidine 

0.14 mL of aniline and 0.20 mL of trimethyl silyl cyanide were 
added to 1.4 mL of an acetic acid solution containing 357 mg of 1- 
benzyl-3-(methoxymethyloxy)methyl-4-piperidone, and stirred for 
1.5 hours at room temperature. The reaction solution was diluted by 
ethyl acetate, washed with IN sodium hydroxide aqueous solution 
and saturated saline solution, and dried by anhydrous sodium 
sulfate, after which the solvent was distilled off. The residue thus 
obtained was separated and refined by silica gel chromatography 
(chloroform/methanol = 200/1). 241 mg of the (3RS, 4RS)-form of 
the titled compound was obtained fi-om the low-polarity fraction, 
and 93 mg of the (3RS, 4SR)-form of the titled compound was 
obtained from the high-polarity fraction. Each configuration was 
determined by NMR NOE. 

(3) Production of (3RS, 4SR)-4-anilino-l-benzyl-3- 
(methoxymethyloxy)methyl-4-piperidine caiboxamide 

1 mL of 4N sodium hydroxide aqueous solution and 0.24 tfiL of 
35% hydrogen peroxide aqueous solution were added under ice 
cooling to 2 mL of an ethanol solution containing 1 06 mg of (3RS, 
4SR)-4-anilino- 1 -ben2yl-4-cyano-3-(methoxymethyloxy)methyl 
piperidine and stirred for 2 hours at room temperature. 0.15 mL of 
hydrogen peroxide aqueous solution was added under ice cooling to 
the reaction solution and stirred for another hour at room 
temperature. The reaction solution was diluted by chloroform, 
washed with water, and dried by anhydrous sodium sulfate, after 
which the solvent was distilled off. The residue thus obtained was 
separated and refined by thin-layer chromatography (Kieselgel™ 
6OF254J Art5744 (made by Merck); chloroform/methanol = 12/1). 13 
mg of the titled compound was obtained. 

(4) Production of (3RS, 4SR)-4-anilino-3- 
(methoxymethyloxy)methyl-4-piperidine carboxamide 

5 mg of 20% palladium hydroxide-carbon was added to 1 .5 mL of a 
methanol solution containing 49 mg of (3RS, 4SR)-4-anilino-l- 
benzyl-3-(methoxymethyloxy)methyl-4-piperidine carboxamide 
and reacted for 1 hour in a hydrogen atmosphere. The reaction 
solution was filtered by Celite. The filtrate was concentrated and 



dissolved in 1.5 mL of methanol. 7mg of 20% palladium 

hydroxide-carbon was again added and reacted for 2 hours in a 
hydrogen atmosphere. The reaction solution was filtered by Celite 
and the filtrate concentrated. 38 mg of the titled compound was 
obtained. 

(5) Production of (3RS, 4SR)-4-anilino-l-cyclooctyl methyl-3- 
(methoxymethyl-oxy)-methyl-4-piperidine carboxamide 

0.02 mL of acetic acid, 0.03 mL of cyclooctane carbaldehyde, and 
45 mg of sodium triacetoxyborohydride were added to 3 mL of a 
tetrahydrofuran solution containing 38 mg of (3RS, 4SR)-4-anilino- 
3-(methoxymethyloxy)methyl-4-piperidine carboxamide, and 
stirred for 15 hours at room temperature. The reaction solution was 
diluted by ethyl acetate, washed with IN sodium hydroxide aqueous 
solution and saturated saline solution, and dried by anhydrous 
sodium sulfate, after which the solvent was distilled off. The residue 
thus obtained was separated and refined by thin-layer 
chromatography (KieselgeF*^ 6OF254, Art5744 (made by Merck); 
chloroform/methanol = 12/1). 19 mg of the titled compound was 
obtained. 

(6) Production of (5SR, 6RS)-8-cyclooctyl methyl-6- 
hydroxymethyl- 1 -phenyl- 1 ,3,8-triazaspiro[4.5]decan-4-one 

19 mg of (3RS, 4SR)-4-anilino-l-cyclooctyl methyl-3- 
(methoxymethyloxy)methyl-4-piperidine carboxamide was 
dissolved in 2 mL of formamide and stirred for 2.5 hours at 200°C. 
The reaction solution was diluted by chloroform, washed with IN 
sodium hydroxide aqueous solution, and dried by anhydrous 
magnesium sulfate, after which the solvent was distilled off. The 
residue obtained was dissolved in 1 .5 mL of methanol. 20 mg of 
sodium borohydride was added and stirred for 1 hour under reflux. 
After the solvent was concentrated, the solution was diluted by 
chloroform, washed with IN sodium hydroxide aqueous solution, 
and dried by anhydrous magnesium sulfate, after which the solvent 
was distilled off. The residue obtained was separated and refined by 
thin-layer chromatography (Kieselgel™ 6OF254, Art5744 (made by 
Merck); chloroform/methanol = 8/1). 1 mg of the titled compound 
was obtained. 

[0272] ^H-NMR (CDCI3) 5 : 1/12-2.20 (15H, m), 2.25-2.56 
(2H, m), 2.80-2.94 (3H,m), 4,14 (1 H, dd, J=4.9, n.2H2), 4.31 (1 
H, d, J = 1 1 .2Hz), 4.70 (IH, d, J = 8.4Hz), 4.85 (IH, d, J = 8.4H 2), 
5.96 (IH, brs), 7.13-7.32 (lOH, m) 
FAB-MS (M+H) ^ 386 

[0273] 

[Merits of the Invention] Since the compounds of the 
present invention specifically inhibit the binding of nociceptin to 
the nociceptin receptors ORLl, the compounds can be used as 
analgesics for diseases associated with pain such cancer pain, 
postoperative pain, migraine, gout, rheumatoid arthritis, chronic 
pain, and neuralgia; or as drugs for combating tolerance of 
narcotic analgesics represented by morphine, drugs for 
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combating dependence on narcotic analgesics represented by 

morphine, drugs to potentiate analgesic effect, antiobesity drugs, 
cerebral function-improving drugs, Alzheimer's disease 
therapeutics, anti dementi a drugs, schizophrenia therapeutics, 



Parkinson's disease therapeutics, chorea therapeutics, 
antidepressants, diabetes insipidus therapeutics, polyuria 
therapeutics, and hypotension therapeutics. 

[0274] 
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3. 0] y-^-- 2-^/vS. Ifv^i^n [4. 3. 0] J 
-r-Z—iJVm. [3. 3. 2] x*-2— f 

/i^S. trViJ^n [3. 3. 2] x:3t7-3->f;wS. ifv 

[4. 2. 2] f':Jt7- 2-^/1/S. If ViJ^ n [4. 
2. 2] t';^-3— f/VS. IfiXiJ^n [4. 3. l]x 
:jt7-2— h*i/>>ci [4. 3. 1] y':^'-3-^ 
/I'S. fcfi/i5^D [4. 4. 0] 7^*-l-^/VS. IfV 

[4. 4. 0] r;^7-2-^/vSs b't/^a [4. 

4. 0] x;^-3--r>'VS. IfiXiJ^n [3. 3. 3] ^ 
:y'f^-2->( b*S^^n [3. 3. 3] ^Vffl 
-3-^/VS, [4. 3. 2] !?yT*-2- 
-f/^S. Ifi/iJ'n [4. 3. 2] ^7:xy^;^-3-^/V 

b*i/i^D [4. 3. 2] i>:/7';;&-7->f/wS. If 
iXiJ^n [4. 3. 2] !?y7^;jt7-8->f/V'S. v^i5^ 
n [3. 2. 1. 1^'^] y:^-!-^/^*. hyv-iJ^ 
n [3. 3. 1. 1^'^] r/^S. hPv^^ 

n [3. 3. 1. 1^'''] y^:3t7-2-^yvS. 1-^^^ 
y:=^ywa. 2-- f >i$^:^/V*> 1, 2, 3, 4-7'h7 

fc Kn-1 -'^:7^/V'S, 1, 2, 3, 4-7^b9tK 
n- 2-:?-:7^;vS, 5, 6, 7, 8, 9, 10-^=^ 
^\iYxi^v^Ji/^xiir^'fv-%-^)V^^ 5, 6, 
7, 8, 9, X^-^^^M^^xi^i/^/^yi^xxir^y'^y 
l-r'^^y'r=^;\^&^ 2, 3-i^t:K 
uy ::L^uy-\-y{ 2, 3 -v^b Kn:7 3i'tU 

>^-2--fyv-S. ;^b''n [4. 5] x:*?- 2 ->r/vS> 
y^b'a [4. 5] "f^-l-^^^^. ^^b-'P [4. 5] 
;^lfP [5. 5] !>>'7^*-2— < 
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/v^Sv ^t'n [5. 5] !>:/r*-3-^/^S^;6S#Jf 

[0 0 2 2] mBT;^=^^i^:^/i^yf^^/i^m] t\t. Wl 

/v-Sx t e r t-:/h*i^*/w#^;^S. ^^-^yv^^^ 

[0 0 2 3] ^i¥-m^mm^^mmmmm] t \t. m 

[0 0 2 4] 
[^kl 8] 

[0 0 2 5] r{g:^T;w=^/v;?7/W'^^^/wSj ttl 

^>^^S. y^/u;^/w^^>t'>'i^Sx s e c ->^^;^;57yW'? 
^^/VS. t e r t -:/^/W;57/W<?^>f 7WS^;5S^jf e> 

[0 0 2 6] ^i/i&BT/i^^/i^:^^i-y<^'^/\^&] tit. 

[0 0 2 7] ri£jar>^v:^/p;^/w^:=.7WSj t (t. ttE 

tVw;^/^/^^::^/^^. ^y7'nbVW;^/V/lN^/VS> 

[0 0 2 8] rig^Tyv^^yvT ^ y i 

J sec -Zf^/VT ^ J 7.}Vi!r>^:=^)V'^^ 

t e r t-:/^/^T5y:^/V/}^r^/l.S^;55^^f btuSo 
[0 0 2 9] rv?>[g;aT/W^/V'T 5 y .J: 
fliIiBi>te«^T;i/=3e/vT^ ya$rW1-5v^T;i-=^/i/T 
^ y ;^ywt::=iywS^ic*b. ^ij^liv^y ^/WT ^ y y^/v 



[0 0 3 0] r>>iJrn{£giT;W^>'^T^ySj ttt. StJ 
Ei^iJ^ oiSjKT/w^/wStc^y «*$nfcT ^ y SSrE 

a, ^/^'^-<:/f■/^T$yS. n-^^^j^V/i^T? y£ 

[0 03 1] riB;jRT/v=^;w:^/U2^:^/i-T ^ y £j t 
t^. ttiSffi:aT/v^r/v>^/i-5^::i;uSlc^yg«i$tbfcT 
^>fS^ic*t. «?[|;ifiy ^/^;^/vjJ^:=^/i-T^yS. 

yynfcVwj^^/i'jJ^ri/WT^ yS. -ff-f^Tsjv^rL 
/VT^^yfi. s e c ->^f-/^-:^/U4^^/WT? yS> te 

[0 0 3 2] r (MMcrjv^)VT ^ y ) ;^/^7^^;=./uT ^ 

y) ::^/V7^:=./VT^ yS> (:3if-yVT^y) 

T^yS. (T'nhWT^y) ;^/V3}^:=^/vT^ ys. 

(-ryynbWT^y) ;^/WJ}^:::i/VT^yS. (y^/i' 
T ^ y ) ;^/W3}^:^/i-T ^ y (sec -:f^;\^T % 
y) ;?^yb7jN:^ylxT^ yS. ( t e r t -:/5^/WT ^ y ) 

[0 0 3 3] r ( v^{g;^T;W=^/WT ^ y ) ;^yW7j>:=./vr 
^ySj lftEv?<6:iKTyv=^/wT5y;^/V3^c=i/vS 
lc^yMm$tL:rcT^yS^^t*L. ^Jx.ti (v^y^/v 
T^y) y^/w^^^-zi-T^ yS. (v^:3if-;vT^y) y^/v 

J^^::^yWT^ yS. f-y^T ^ y ) ;^/V';J>r:i;VT 

^ys. (i^^T'nbVuT^y) ;^/w2j^r::/V'r ^ys. 

(y^/WT'n fcWT^ y) y./V;}^:=.;^T^yS. {i^^ 

[0 0 34] r mBT;V^?Vfj;W<^^;V) 

$;h.fcT^yS^«ftL. fdxa (y^/i-;^/w^^>f 
u}f;v:^;v/<^^;v) T^yS. (-f y^n fcV^;;?7/w^ 
(s e c -:/f^/W;^/W'<^^yV) T^ySs (t e r t 
[0 0 3 5] r (>?<B:iRT/W*/^;?7yW^^-Y /w) T ^ y 

>f/W T^ys. (:^:x^/u;«7/W'<^>r/v) T ^ y s. 

T^^yS. y7'nbVP:^yw<^></w) r^y 
[0 0 36] ^^fScr;\^^;\^^?v/^'e^jv-t^i/^\ h 
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:?'^/t'*/'W/^^-^/'i';t=3f->S. s e c 
■;w<^y( t e r t -y^/^;^;yw■<■€-^'/^;^- 
=¥->S^!!)5#(f P>tt5„ 
[00 3 7] ^i^i&mrjU^/l'^/W<=ey(/U:t^i^Sl 

[0 0 3 8] ^^^f5:3/iV^Ll OfOv^iJ-nT/l^dr/l- 
^n^yf-/PS, '>^D^dr^/'yl'S, "ypu-r^-ff-f^ 

[0 0 3 9] ^"nmmmmmm^ tn. ^^i^/i-s, ^ 

[0 0 4 0] r^«@^a^s£j t li, K^m^^, 

T»«n51^L<i*2£;±. ^f*L<«l7iV^L3© 
«^®T-Sr^*-t-.5 5 L < « 6 MO*^S:5^«gl1S 

-i-^ij^yy/i-s. t"5yy/ps. ^ryy/i-s. -fy^ 
y T y y /wa. h 7 y y /us. ^Jr y y . 

^Ti>T)/^);V^. \f])*J;vm. If-yS^-^vS, try 5 

^^'cr^/vs, fc" y y v'r^/i^a. 'f>'Ky/i-s> ^vyyy 

>y:^=^-!J-yy>'PS, '<>y'i'y:^^-y-yy/i'», 
y^ryy/ps. ^oyi-y^ry y/i'S, ^rv^yy 
/ws. yy-zi'S. ^/y/i'S. -Ty^yy/ws. 7^ 

■tyy::^>'vs, w/y-zus, y^^r y i?-/i^s^;i5# 

[0 0 4 1] rK^M^^^L<i4«m^^^^^rtrt 

Ir^* LT J: V ^ 5 *Xi4 6 *o^faXi4^^?p¥SS; 

^■mmm'^m^M.^L.. mx.\t \ -t°n y v'^/va, 

2-\fu^}i>^jv^, s-t-nyi^n/PS, 2-ifDy 



y/ws. 3-t°Dy/ws, 1 5^yy v^=/ps, 2 
-'f^yyyi^^^/us, 4— r5yyyt?::i/ws, 2- 
^$yyy v-i— Y/ua. 2--i'$yyy ^^-4-^" 
/I'S^ i--i'5i/yy/wa. 2-^5yyy/us, 4- 
'f^yyy/ws, i-fyyy v'-^'ws, 4-t"7yy 
v^si^^us, s-f^i/y v-2-^yws, 3-t*7yy 
— i-zi^a^ i-bf^yy/ps, 4-t''7yy/w 
2-^Tyy/ws, 3— ry^ryy/us, 2-:^ 
drf-yy^wS^ s—fyi^df-i^yy^ps^ 1, 2, 3- 
h y ry— /w- 1 -^>'wa» 1 , 2 , 3 - h y t^/^a- 
-4-^/i'S> 1 -7" h^yy/ws, 5-xhyyy/w 

a. 1, 2, 3-;*-dr-y-i;=Ty-/P-4— ^'/I'S, 1, 
2, 3-^Ti>Ty-/U-4— T/V-a, l-f'^yi^yu 

i^/i'S^ 2-fyi;^/wa, 3-ify^;'/wa, 

/^m. 1 -tf-iyv'^/Ua, 2-t°^7V^::^/l'S. 3- 

t''^ 7 i^=i/wa. 2-^7 ^^^/wa, 2 - f y 5 
a. 4-if y^^s;::iyws. 2 -^/v;^^ y ^i/wa. 3-* 

/Wjjx y ::i;l.a^ 4 -^yUJjN y ^/pa, 4 -'?-:t^/UsN y 

[0 0 4 2] m^i-?>mmm^ti:h\csimm'j-^L 

< HfiS«Jl^Sr-^*UT t J;v>-&a[iSSl!fSiaj t 
t'n y i?:^yPa. 2-}^o])>-l -'I'-'Va. 1 - 

y/t-s. 1 -I' 5^yy i^^i/wa. 2-^ ^y^^v >- 
l-'1'/^a^ i-'T^^^yy/wa^ 1 -fc°7yyi^::^;w 
a. 3-f7yy v-2— T/wa, i-tfyyy/va, 
1, 2, 3- h yTy-y-w-i-^r/wa, i-T'h^y 

y .'i^a. 1 - b'x: y i;?/i.a, 1 - f ^ 7 - /i^a^ 4 - 
[004 3] -^^ [ I ] -cs^ns^k^itej© rjfij i: 

X(J*/l'JJ<dri^/wa^*-r'5J&g-<DSS*/P#*v'/WS 

{i*3it?)^a#jp*ex}4T 5 y a^#-r54i^©s^T 
5 / a« L < (4:satt<75«*^^*-f-5ii-g-<o^Rtta 

[0044] ^ifiawiDifii: UT»*. ^i9x.^^:^ h y a 

[0 0 4 5] Igeig#i0ii[t L-CI±. fia|:*.«ifil!f«. 
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[0 0 4 6] [I] v$t^iii>i[:^m<D r:E7.7^ 

mj:h(r>i:M'^U ^/vS. ^i^^yug, T'ntf 

/wSs ^y^'ntVi'S, s e c-t'^^v-S, 

t e r '^V^/'WS^ ^ 

^ ny<y^/vm^<0&mT/i^^;vmt<03^^7-;i^, ^y 

T'/K 1- (3iy^i/:j!]/u^^=./u:t^i^) ^i^/wS, 1 

3:;^-r/K (5-^^>'W-2-:t=3ry-l, 3-iP:t^ 
y-1, 3-i^:f#y— /'W-4-'1';W) ;)«^/l^Si:®^ 

[004 7] lifE-jiS:^ [ I ] T«$H5*?§M©ft-g- 

ia^Mlc^rfrWi-M^T^-rsfc*. S; [I] ic*3V^Tfflv> 

[004 8] *i6?ao-)K;^ [ I ] (oit^mn. ^om 

[0 0 4 9] C y VyW.^. ni&MCT )\'^)\' 

[00 50] r/>ny>'iR^, ^^SiftT>'^'^^y^S^ 



/V-S, T^yS, <6iK7yv^;vT$ya. v^fi-aT/W'^ 

6JtV^Ul 5©«IIHl, 2«U<tt3Styi8*IS^m 

jaT/wdf/pT^ya. 7s/«i5^-ctt»i$i^•cv^TfcJ; 

{*2m-r-5wtd5r't?)o 

[00 5 1] |^BmSro/>nyyi^^ t UTtt, 0!ixrf 
[0 0 5 2] f«macDi/i? nffiiKT/W^/wSi tT 

[0 053] iKsmawiSiKT/w'¥ !J fymh \^x\%. 
0ijx«yf-wva. :ii9^yx^ai?>55»3it?&Sc 

[0 0 5 4] Vm.'^^<r>'&MC7 i-^^-fV^t 011 

[0 05 5] ags^a<D<sigir/w=3r=^;wai: uxi*. m 

[00 56] s^E^a^fiST/Wdr/WT 5; y at LT 

•W:t^^y5"/^T$ys, 3i^/vT5ya«-Js»ji-e 

[00 5 7] n.w^^'o'y'm.r )^^)^r $ y at tr 
li. wx-iiv^y^/wT^ya, v?3if-/pr5ya^;i5» 

[0 0 5 8] f^ema©7->mK^--e«^$ixrv^rt> 

il/^-lSiiT/Ws^^yai: LT(i. 0iJx.lfy h'Sf-i^as ^ 
h^v^a. T'njK^i^a, 7/^5^^y hdf-~>S^ 
5^^yh=Srv'a, h!J7/P;d-ny hdf-i/a^*S^jfii-efc 

■So 

[0 0 5 9] R3|4^^i5:3 7'iV>Ll 0(Di/^'aT>'W=3r 

/vast;5^«@5^^x(4is^mad^f>':e5iij; 9 a«n 

SSifeaSr* LTV >-C t i V ^fi;iKryw^>'waS:jt*i- 

[0 0 6 0] r^^»3/<CV^Ll OWiXi^nT/Wdr/l-a 

l^lasr^Lr^^TtJ:^^^l;iar>'^'dr>'^aJ ta. «s«i 
offiiiT/i'^/vaxiig^'si^^.efl&ic'o^ieicgma^ 
'T-f.si&MT/i'^/i'a^rs^L. ^ema«^»ss: 3 

^^L1 OOi^^'PT/W^^/waSU'^SSe^^^Xtt^^S 
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[0 0 6 1] mm»m(Dmm^sfi\^^Lio(Oi/i^uT 

[0 0 6 3] LT}^. '^l^ 

[00 64] R^OffijftT/l'^^/WSt LTfi. ««Jx.«^ 

/^S. s e c -r/'f'/va, t e r t -:/^/L'£, ^^'^ 
[0 0 6 5] Lfc365oT. R^tLTJl. «?iJx.«p«^/U 

S> s e c t e r t — zf'^/V^, 

[0 0 6 6] Cy(Da^^S^ LTf^. ^^n^yj^^, 
[0 0 6 7] Cy(7)^^^6/^V^L1 5(01, 2Xf*3 

ii9^f^L<^18/c^v^Ul 2691. 23^j^3igttji|JK;^ 

/l^S. l-i^^ny^-fer^y^Sx t'i^^i^ n [3. 2. 1] 
:ti^^-2--f/i'm. \f-y^xi [3. 2. I'M^^^- 
3-- f/VS, e^i^iJ^D [4. 4. 0] y'10-2-^)V 
[4. 4. 0] x;^-3 — T/l^S^ h y 
iJ^n [3. 2. 1. 1^'^] /-^--l-^f/wS. hy-> 
iJ^n [3. 3. 1. l^'*"] -r;^- 1 --fyvS, 1-^ 
V^^/^S. 2-4^y^=^)V^. 1, 2, 3, 4-7^h 
7 b Kn~l— ^-y^f-yi^S. 1, 2, 3, 4-7^ hyb 
K13-2— :h:7^/PS. 5, 6, 7, 8, 9, 10-^ 
^'^\LY^^:y-/i/^xJir^y'i^-%-^)V^^ 2, 3 

-V^b Kn:7rn:-^L->'-l-^/VS^;6WaT&t). 

[0 0 6 8] Lfc;d5oT. CytLTtt, m^^i^^n 

P^^-fe^/^S, 1, 3-iy^u^:3^^i;P=c:=./um. 1 
-C/:^^ n-^-T'y'^ri/PS. 2 - n^y'-x^^^/WS. 1, 

2-i/i^D;t^7':=.yWS. 3 - v^^J' n r ::^>'W 
a. 4-^>^n;r^x::^/WS^ 1, 3-^^^D5^^^^^ 



Ss 3-V^'ny4^:=:;1/S, 4 -i^^^ n / ^:::/WS, 

1. 3-v^iJ^ny-^v?:3inywS^ 1 -iy^ uy^^^./U 
a. 2-v^^n7^ir^>'US, 3-->i5^nT'ir^yPS. 4 
-v^iJ'nrii^/wS. 1, 3 - nr:^ v^ai^in/i^g^ 

1 - i/^n^^^-x-fen/uS, 2-i/^'a»>yx-fe::^/W 
a. 1, 3-i/iJ^n:>>^x;^>^:3i:^yuS^ i-c/^jrnK 

2-i/^n Kxir:=^/l-a. 1, 3-i/i:^n 
K7^::^7v^ai::i/va. b^iX^^ n [2. 2. 1] ^^^-2 
--f/^S. }f->^u [2. 2. 1] ^>^^-2-:t>'- 

2 — T/i^a. b^v^^n [3. 1. 1] ^7'^-3--f/^ 
S. b^i/iJ^n [3. 1. 1] •-v7'i^-2-:3:>'-3-^ 
/i-a. b^iXi^n [2. 2. 2] ::ri5'>5^-2-^/kS, b^ 
Vi^n [3. 2. 1] :ti5^^-l->1^/V'a. tf ^^i5^ n 

[3. 2. 1] ;*-i^i?-2— T/i^S. b*>>^n [3. 

2. 1] :t^^-3 — T/WS. b^V^n [3. 2. 1] 

yf^y^n [3. 2. 1] 
8— </va, b*i/>!^n [3. 2. 2] /"f-2->r/l- 

b*v>>n [3. 2, 2] y:^-3->f/^S. tfi/^ 
n [3. 3. 1] /'t-2-^ \f^y^u [3. 

3. 1] J-f-Z-^jV^^ \fi/^u [4. 2. 1] y 
f--2->f/l^a. tfi/iJ'D [4. 2. 1] y:^-3-^ 
/l^S. b^->i^n [4. 3. 0] y-t-2->f/wa, b^i/ 

[4. 3. 0] y^--3--f/^£, b*V>^a [3. 
3. 2] x*-2->r>^l^S. yf^y^xi [3. 3. 2] x 
iJ-3->[;V^^ \fiy^XJ [4. 2. 2] fi3-2-^ 

/i^S. b'-v^^^D [4. 2. 2] T':;?7-3->r/wa. ifiy 
[4. 3. 1] x;^-2->f/va, b^iy^J^n [4. 

3. 1] \fi/^n [4. 4. 0] 

:^-l->r/^a> b'i^^n [4. 4. 0] r:^-2--r 
b*^>>5^n [4. 4. 0] x:5(7~3-^/wa. Ifi^ 
[3. 3. 3] l>:x'r;^-2-^;i^a, \f^/^xi 

[3. 3. 3] ^7^^t';^-3 — b^v'^D [4. 

3. 2] !>yx:«7-2->r/Va. IfV^n [4. 3. 

2] ^7>'y^;^-3 — T/VS. b*>y>!^n [4. 3, 2] 1? 

>'t';^-7— r/U-a, \f^y^n [4. 3. 2] I^V-t";^ 

-8--rywa. hyv^:^p [3. 2. 1. i^-^] 

-i-^/i^a. hyiXiJ'D [3. 3. 1. i^'*"] X* 

~i— r^i-a. hyv'^n [3. 3. 1. i^-*"] t^;(7 
-2-^/wa. 2-^>^ri/wa. 

1, 2, 3, 4-r h?b Kn-i— ^:7f-/Pa. 1. 

2, 3, 4-xb7fc Kn-2— ^-7^/^a^ 5, 6, 
7, 8, 9, 1 0-^^f-b Ko^>':/S^^n;j-^7">' 
-6--^'/^a^ 5, 6, 7, 8, 9, 10— ^dri^bK 
D^>^yViJ^p;r:^^'r:/-7--t'/^a. l-Tir':f:7x 
^jvm. 2, 3-v^b KD>^:n':hu:/-i-^>ri.S. 

2, 3-v^b Kp y^3i'^u>-2-^/wa. ;^tfn 
[4. 5] f:^-2--i :^\fn [4. 5] f:^- 
;^b'D [4. 5] x;^-8-^/wS, ;^b* 
n [5. 5] !>>x*-2->fyva. :^fn [5. 5] 
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1 --^^^ n^arv-yrwpf^/v:^^ 1 - 

^yv?yi/v-i5'pd-^'^;^a. l, 7, 7-MJ;»«f^;Hf 
i^i^n [2. 2. 1] -^7'^-2— 1, 7, 7 
- Ml ^5^/Ut*v/^n [2. 2. 1] ^7'^-2~:3l>' 
-2"-Y>'VS. 6, 6--:;^;??^/Wlfv'iJ'n [3. 1. 
11 ^y^^-3'-4/\^&. 6, 6-i^;^^/Vlfi^i5^n 

[3. 1. 1] ^y'^-2-:rLiy-3-4/^mmr^mf 

l-i^^V2/:^=^/um. 1 -i/i^n7^ir:^/^S. fcf 
i^iJ^n [3. 2. 1] :t^^-2-^/l'm. Ifi^^u 
[3. 2. 1] :t^^-3-'^/vm. \fi^^X2 [4. 
4. 0] f:^-2-^;i^m, [4. 4. 0] r 

;^-3— f/lxS. hyv->5^n [3. 2. 1. 1^'^] 7 
hViy^ri [3. 3. 1. l^-'^Jy^' 
;?7-l-></wS. l—f>^=^Ji<m. 2-^>d^^;v 

1. 2, 3, 4-r h^fc Kp-1 — f 
1, 2, 3, 4-7^ h^fc Kn-2-':h77^/VS^ 5, 

6, 7, 8, 9, 1 O-^^^ef-b Kn^>'>/V:J^n;^i5^ 
y-l^-Q — T/i^S. 2, 3--:^t Kn:7a:'J-u>'- 1 - 
-f/WS. 1 ->«^yW:^n3}-^^yva, 2-:^'^;Vi/i^ 
u:^^^;V^^ u:^^^;V^^ 1 -^n 

tVUv-^^^uit^^/US. 2-7f=-l^:/i/:J^n;^:5^f'>^W • 

1, 7. 7- hP^^^/Hfi/iJ^D [2. 2. 1] 
7'^-2-:ii>-2— T/VS. 6, 6 f-/l/tf i^iJ^ 
n [3. 1. 1] --7'^-3— r/^S^:6S*fa"T?fet)s 

[0 0 6 9] 
[ftl 9] 



G 



N 



'>*/v^-/wS, -R*t?«Six5SSLtF- (CHg) „ 
CON (R«) R*-e«$*i5S*^?>>5:5»J:»)S«ti5 

ema^* LT V t J; V N^^ffc 3 V ^ L 9 ©*SSJ!i 

100 70] 
[^b2 01 




[0 0 7 1 1 
Ul:2 1] 



[00 721 riSiSTyl'^:^/!'*, ^TiV^^./l'm. 
(CHa) „CON (R=) R«-C«$*v5S*>fc/i5«|J; 

(D^mMmm^'^mmmmm] tit. «s«m«^^^ 
3 ^ u 9 (omu^mmmmt^mmmmmxam^ 

iSiKT/l/3=3f'>S, ^/U^J^^ariz/PS, ^SiftT/W^^S^* 

/U7jf=/wS, -R^T'^$ix^SS.Ot- (CHg) „CO 

N (R^) R^-cm^ii^&i^b^imx'o . m-xitm 

[00 74] ^smSwffiiKTyw^sywSi LTtt. «»J 

[0 0 7 5] K*macDtB;iKT/w#/Pr5;/'Si: LT 

[0 0 7 6] ^«lfeS<D-:^lSigT/U=¥yWT 5 y a t LT 

[0 0 7 7] ^mmm<omkr/i^=i^i^mt Lra, 

[0 0 7 8] S^««lS<^<fiia7/W3dri^:^;/1^3j<::i/vai: 
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[0 0 7 9] R^\tr^ym. {SjRT/P^/V;?;/^^^:^/^ 

[0080] rr ^ y ^£jKr/v^;^;^y^3^^n/^T ^ 

^r/W:^;w^^xr 71.) T ^ y (i^fiaT/^=^/i-;^yw^ 
:^/]^:^^^iy/vm. i&mT/^^^^^i^:^ 

/vT^ya. y>^/v^c=^;wT^ya. ({SiRr/v^ 
y) ;^7Vj^:::i/vT^yS. ;^;>'w^^^ywT^ y ({£ 

»^ L < (1 1 Xf^ 2 2) ^ <t t 
[00 8 1] ^B^fe£<^^g:ST/^=3r/l-;^/^^f^:^/^T ^ y 
StLTtt. ^lIxliT^^/i-^^/V'j^^/V'T^yS. ^31^/^ 

[0 0 8 21 ^W:^^(D (te^T/i-^/vT ^ y ) 

-/Wr^yS. (:n5^;WT^y) ;^/^4^:=:/^T^yS^ 

[0 0 8 3] mm^M(D {^y^mrr?v^)VT ^ y ) 7^/1- 
j^::^/wT5:ya^ LTfl. ^Jxfi (v^y f^yi-T^y) ;^ 

/W;Jx:^yWT ^ y (i^ai^yWT ^ y ) ^/l/4^:^/VT ^ 

yS^;55»5gT&So 

[0 0 8 4] SBI^SO (iS«T/V^/i-:^yW^^-Y/v) 

ySx (:i:5^yV;^/W'<^^/V) T^yS^;6WSTfc 
5o 



[00 8 5] i«tim«(7) (i^iSjKT/W:^f-/W;57/W^^^ 

[008 6] ?^m^&(DiS:mT/i^^Ji^:fy/W<^^/]y:t^ 
[0 0 8 7] mm^mcD^y^mr ;v/<^^ 
[0 0 8 8] fmmS<^{E^TyW=i:3«-iy;jt7;V/K:^7^St 

[008 9] ^w^m<Di^mmmmnmii Lr«. «?tj^ 
[0 0 9 0] R''\t^mmmmy.vmmmm^^\.x\^ 
ys. i^i^u^BTjv^/vT^j^xn.yvmw.i'xm 
[0 0 9 1 ] ^^^mmmy.\mmmm^^\.x\^x\> 

<S^7/i-=3^/uT^yS. v^iSiST/w^y^T ^ y 

E€;iRry^^/i^T^ ys, v^ffi^T/^^^/vT ^ ys. 
nig^T7W^/VT ^ y S« L < yMW^^xm.^^ 

5 mJlBi£S^Ty^:3f-/uT ^ y v^i£S^Tyv=3e/i.r ^ y 

v^i>nig:^T/^^/WT^yS^L<}i7-/Sj!^^-T* 
[0 0 9 2] l«t^S<^3?S;Kj^^^£^ LTfi. 

[0 0 9 3] R'^(of&mT?v^)vr^/mt\^x\t^ m 

x.ffyf"/vT^yS. ^^/wT^ys^;6Wii-^fo^o 

[0 0 9 4] R^Ov^iSar/W'^y^T^ySi: UTfl. 

[0 0 9 5] R'^Ov->> nte^T/W^/ur ^ y£^ LT 

[0 0 9 6] R^07 2/^J!lT■•efi^fe^Fi^Tv^TtJ:v^ 
ffi»T7U=i:35^iySi: LTJi. Wx.ay h=^ri^a. :^V^ 

[0 0 9 7] R^cbLTii. gife^lB/.^tt«Oi4S(C^ 
[0 0 9 8] Lfz.ti^oX^ R^irLTIl. >p!lx.«y^yW 

T^yS. s^y^/vT^yS. ^:/^^/wT^ys^ 
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[0 0 9 9] R^O«i^a<bUTIt. T^/S. te«iT 

[0 10 0] R^(^ffi®^T/w:3f^/wSi: LT(i. 

[0 10 1] LfcjiSoT. R^tLTfi. «?9x.«p«f'/W 

y ^yi-r ^ y T'n tvi-s. 3 - v^y ^'/v-t ^ y t^h tvu 
(y^yi^;^>'^jj^::^yuT^y) yf-/i-s, 2- (y^ 

^y) yf-/i-s. 2~ (T^ y ;^/^;!^:^yi-T^ y) 

/V'S, [ {-y:^^)VTx. J 7.)Vi^^::^)V) T^y] y 

2 - [ (v?y^/i.T^y;^/W2j^c=:/w) r^y] 
/i-S^ (^/w-^^^/i/T^y) y^/wS, 2- 
^-T/VT^y) t: Kn vy ^/L^S, 1-b 

Kn^v':ii^yl.S^ 2 - fc Kn ^ev^^n^/l^g^ 1, 2- 
v^fc: KDdri/^^/^S. 1 - t Kn ^i/y n fcVl^S, 3 
-t Kn:^ei/:/n tvws. y h=^s^y^/wS. i-y h 

^^e-iyy^/ws, 2~ (;«7/w<c^>f /i/:;a-=^iy) z^L^^vm. 

y h^^iy;^;^^:^^/^;^^/^^, 2 -y b:3(p^>;j7;U^::iyU 

(4-fc''y v?ywy^/w;t^v/) yf^/vs^^d^^tf 

I^T^^y^yvS. fc Kp^^ei^y ^/u-S, i-fcKn 



y ^^/w-T y y ^/L-s, (yf-/^;^yp7^:=./^T^ 
y) y^/^s> (T5y;^/V'3}>-;vT$y) y^yus. 

[ (v?y^/w7^yy^;i-7jN::i;u) r^y] y^/i^s. 

(;^;w<^>f /i-T^ y) yf-;wS, t: Kn:^v-y^;p 

( 3 - f y v>/vy f-zwit * i^) y f-yi^s^^&s jg-efc 

So 

[0 1 0 2] - (CHg) „CON (R^) R®T**$ixS 
*t^joV^T. n^^0>:^:t^L3<OS^^&El*U; R^ttTk 

« L < L T t cfc V ^^^*«^^ST*fc 

oT. -N (R«) R^vm^ti^m. y^mmRxfy^m 

(R«) R^T^^^ix^S. 7KKSStJ^:7y|gjg^'T?««| 
[0 10 3] nirUTJl. Oif)mmvh^o 

[0 10 4] R^(oi&mT/\^^;umtLX}t. «?iix.«y 

[0 10 5] R^(^ mmm'F^L<\mnm^i:^^ 
Lxh^\^^^mmmmmm'ch^x. -n (r®) r^-c 

imiJiSf^-N (R«) R®-e«$n5S> tKK* 

* U < ft 1 3^Jt 2 SS^^S r t *s-Ct So 
[0 10 6] ^filfeS(7)>^^;/^iS^-ra»$ttTV^Tt 
J:^/^^g:ST/^'=I^v-St tTfi. ^J;t«y h^t^S. 

:^py h^Js^v-S, hy :7/w:tny h^>>S«;i5^a"e& 

So 

[0 10 7] i^BtJ^SO-N (R«) R^T**$ttSSlC 

[0 10 8] R^J^TJ^R^t LTJ*. l^-XttM/iJoT. 
[0 10 9] Lfc;65oT. ~N (R^) R^-C^^tlSS 
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So 

[0110] fmmm^m t < itmnm^^t^ u-c >b 
y 3 - y ^jjJij ?>„ 

[0 1 1 11 LfciiSoT. R^«i5*iS^«L<i«^ 
2 - t°n y i?=.^um. 3 - t'n y i^n/i^S, 

1 - y v'/ps, 2 - t'-s y 3-t°'<y>5/v 
a, 4 - y -✓'/wa, 2-}t°]}i^/um, 3-t°yi;/w 
S, 4-ify':^/pS, 2-^ri/y/wS4f;6s^{f 
'pvi,3-}^'tiv 1 -f^y i^/ws. 3-fc° 

-iyv'/i'S, 4-t°-iy v?/vS, 3-ifl)i^J\ym^7!)m 

to 1 1 2] R^<D rjKS2r=t1-5(Si»Tyv*yvSj <o 

10 113) LfcdS-oT, R=0 r^S^Wf-Sffi^T 

S. 1 - y ^>'^S^ 3 - y ^ f-yw 

4 - y"-? y v=/Wp< 3 - 1" y v'/P;' f-yi^S^ 

;i5^{f htl. tpT- 4 - f-S y v'/l^;^ f^/VS^AS^ilt? 

[0 114] R^Rv^RHi-m^ti:':>xm^-t^ mm 

LTtiiVN^^Sa^^S-C&oT. -N (R°) R»r- 
^IS^ i: i: i> ic^lgil^^^ L < ttSS^lS^ L-C t 

l^g^S(i-N (R«) R»T'«$i^5S, ^ic^S^l 

!i^?>^i5»i t), lBl-X(4^i'ioTlXtt2£i±, if* 
L < (4 1 Xli 2 jlS^-r 5 r t /S^X't 

[0 115] ^«ifeSo-N (R«) R^-e«$*vsst 

L-CI4, 1912, fKigJl^«L<H:<iSJlMi^Sr-^*LT 
fciv^-^^^^Sg^Sj oBm*co-N (R^) R«f« 

5. 

[0 116] ^s^ft*(D7-;/*il^^r•e^^$^^r^^T^> 

<};i'^ffiiaT/w='=¥'>St LT(4. ^ilxiti^ h=3f->g^ 



5, 

10 117] rg|g5i-5^5glS^ 1 1 t>»cK5SJS^^L 

<\tm.nn.i-^^^\^xhii^^^mm^m^m\ t\.x 

14, 0iJx.(i 1 - t°n y 1 - t'^^y i^/WS, 1 

So 

[0 118] Lfcd'-oT, R^St^R^^5-i^(C/j:oTJ]^ 

nm.^i:^^\^xhi.\'^^^mm.m^mxh^x. 

y-:^zi/WS, l-f^yi^/WS. l - tf^7 
4 -^/P/K y 3-'J:^ ^/VT 5 > fn y i?^- 

1— f/wS, 3-t Knif-v^fnyi^v-l-^/wS, 
3-t Kndt^->f-«y 4-tKi3dp 

i/t°--tyi;'v- 1 — Y/ws^;45^(f btu, tft^ti-if 

n y v=:^yua, 1 - y v^/PX , 1 - 1"'^^ i^^/V- 

4 -^/w* y -/wSx 3- 1 Kn;^r'>t''n y 
1 — YyvS, 3 - b Kn ^-^f^y 1 -'f /VS, 
4 - 1 Ka ^i^f-<y i?^- 1 — C/wsaSE^isifa-efc 

[0 119] R^cofiS^Tywdj^y^SirUTfl. «?yx.tfp< 

[0120] R^tmmw^"^^ L < mmwL^i:^^ l 

[0 12 1] LfcjdSoT. - (CH2) „CON (R^) 

^-r /VS, 3 - t:*n y :;^^/W:?t7/W>*^^/vS, 1 - 1'^ 
y i^/v;t7/w^^>f 2 - y /u 

v^/U;^/W<^^/VS, 4-fc:''y v'/W:;^/W^^>r/WS. 2 

^/i^S. (3-t:"p y i^::i/U;j5;/W'<^>fyv) 
( 1 - y /w^^>f yu) ;^ ^/wX , ( 3 - 
y v^y^;^ /i^/-^^ ^ /P) ^ f-yvS, ( 4 - 1*^ y v^/W;^; 

yf-yvS. (3-t*y 'i;?/i-;j&/w^^^y^) p< 
^>'l-S. 1-fc'ny v?:=./W;57/V7K:=:/Wa, l-tf-<yv? 

ywS, 1 - t'^7'^^yw:*/w^:=iyuS, 4- 
^/V/In y 3 -"^^ f-/PT ^ 7 t'n y 

v^>'- 1 --Y/^;;^?/^/^^^/^^, 3-fc Fpdfi/b'ny 

1 ->f yw;;(7/W3R:^/uS, 3-fc Kn^^-Vh^-^^y i:?>' 
- 1 --f 4-fc Kn:^->tf^y i?:^- 

1 r yV;^/^^}^:^./^^, 1 - y iy=:./V:^/U^-/U;;^ 

^/va. 1 - y v^/U;(7yU7K::^/W7< ^/vS. 1 ~ 
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^yl/S, 3 - 1 Ko =2lri^tf--^ U t?>'- 1 ->f 

n y >^::i/V'*/W^^>r yUS, 1 - }) -y?V^;W<=^^ 

^/w-^^^/i^S, 3 - fc** y v^/i':;&/w^^^/ua. 1 - 1:' 
p y i/n/^:;?;/^^}^^/^^^ 1 ~ y v^/^;;57yVyKr^/l/ 
Sx 1 - \^^y -y^;vtf 4 -^/p^}^ y 
^;V^^=:-;vm. 3 -fc Kn^rVb'n y 1 ->ryi.* 
3 - t Kn y >:^>'- 1 -.f 

4-1: KnarVb'-ty v?>'-l-^/V;^yV7K 

[0 1 2 2J 
[{t:2 2] 

G 

-R^T♦^$^^SS. - (CHa) „CON (R^) R 

[0 12 3] 
[^k2 3l 

G 

[0 12 4] t/c2!i5o-C. 
[0 12 5] 

[^1:2 41 

G 

1-fc^^y v^yv-3->f yx:^as i -b*'-<y v>Vu-4 
— r y fy^. 3 - If c=:yv- 1 - y -jjv- 4 — r y 
x^^S. 3-r^y-i -if^y s?yv-4— f y^:/ 
3-:^/W;K=^i/- 1 -t'^^y i?>r^-4->f yx>' 
2-n: h:^V:;?7/U7K::i/u- 1 -fc**^y :;^/l.-4 ->r 
yr^:^^^ 3 h^V:^/^^^::^^^- 1 -t^-^y i^/W- 
4->ryxyS. 2, 3-lf;^ (:x h^i/:;?7/W2R^/l.) 
-l-t°-<y v?/U-4--l'yx^^S. 3-1t3;V/<^^jV 
- 1 -fc°'-^y yx>S. 

fc'^^y i/yi^-4->r y-T^^s. 3-^f-/u-i -t*^y 
i^;i^-A-^)}f>m,[ 2, s-i^^f'/i'-i-tf-^y 



v^y^-4--r y x^'S. 3, 3-v^7<5^/u-" 1 -b^-^y 

i;?yu-4->f y-r^^S, 3, S-'^^f^^w- 1 -tf-^y 

v^yw-4--r y f':/a. 3-:i^^/^- i-b^^y v^/w- 

4-^yx^S. 2-7^/^^/]^- 1 -b^^y v?^P- 
4— -ryx^^S, 3-T^ 1 -b'^y v^;W- 
4-^yT:^S, 2, 3-tf;^ (T^/;?<f^/P) -1- 
t^^yi^/V-4-^yy^yS, 3- (2-T5/:t^ 

-l-b--<y v?/V'-4-^yy^>-S> 3- (3-T 
^yT'nbVW) -l-b*-<y v^yu-4-^yxyS. 3 

^^'i^T ^ y ^ ^/v- 1 - b^--^ y 4 y fy 
3 - v?^ ^;VT :^ 1 - b'^y 4 - 
^yr'vS. 3- (2-v^y^/vr^ -1- 
b'-<y v?/U-4-^yT^>S. 3- (3-p«^/l.T^/ 
T^nbVi-) -\-\f-<^}^J;V-~A-^^)'fy^. 3- 
(3-i?7«^/UT^y7'n tf/w) T-l -b'^y ^;?yw-4 
-^yx^-S. 3- (^^y^';^/t'7^^:^y^r ^ y) y^/u 
-l-b''-<yi;?/v-4-^yr>a. 3- {T%J:^;v 
T^cnyvT^y) -if^<y.s;/w-4 — fy-^^:/ 

3- [ {^J:^'^jVT^J7.;V'^z=.j\^) T^y] 

71^- 1 -b'-<y v?/w-4-— r y^vs, 3- 
^/vr%y) y^/w-i-b'*^y v>/w-4~-r yx:^ 

2- b Knde-^^f-/v-l-~tf^y e;/w-4-^y 
7^>*> 3-b Kn^>>p<f-yi.- 1 -b'^y i;y^-4- 
-fyxVS, 2, 3-b*;^ (b Kn^iyy^/u) -1- 

b*^yt;^>'v-4 — ryx^-a. 3, 3-b*;:^ (bKD:3e 
v^y^yv) -i-b^-<y^:^yu-4-^yx>'a, 3, 5 
-b^;^ (b Ko;^;xyf-/v) -1 -b'-^y ^;?/i'-4— f 

y'T>'S^ 3- (1 -b Kn^iy:r^/w) -i-t'^y 
v^/l'-4--f y^^-S, 3- (2 -b Kndrv^oi^/w) 

"i-b''-<yv?/p-4-^y7'>'S. 3- (1, 2-'y 

MVxi^i^ai'f'/v) - 1 -tf^<y i;?/^_4-^ y^^' 

3- (1 -b Kn^v-ynbVl^) - 1 - b'-^ y i^/W 
-4--fyx>'S. 3- (3-b Kn^i/ynbW) - 

1-b'^y i^yw-4--f y^^^S, 2-yh:^^>y^/^ 
-i-b'-<yi;?/v-4-^y7^vs. 3-yh*>>y^ 

1 -b°^y v?yv-4— Y yx^-S. 2, 3 - b*^ 

(y h^iyy^yw) -i~b°-<y v^/u-4--f yx>' 

4—{Vfym. 3- (2-^h^i^;&/U7K:=:/U:x^ 

yv) -1 -b'^-^y v^/v~4->r yx^a. 3— o-v^^w 
:t^vy^/w- i-b*^y v?>'v-4-^yx>a> 3- 
( 2 - b* y >?/uy ^/v;*-:^ V) y ^/v- 1 - b**^ y i^/u 
-4-^ Vv'ym. 3- (3-tf y i;?/wy^/w^:^v/) 
yf-/w~i -b'^-^y i;^/v-4— r yxvs. 3- (4- 
b* y i^/i-y ^/u^^ iy) y 1 - b^^-^ y 4 - 
-fy^vs, 3- (s-x h7>^y/i-y^/^) -i-b° 

-sy v^yu-4--f y7':/S. 3- (2-ifD y i;?:n/i.:^7 
/w<^^;v) - 1 - y 4 y X :^S. 3 - 
( 3 - b* D y i^:=^^u:fy/w<^^ )V) - 1 - b"^ y v?/v- 
4->fyT>'S. 3- (1 -If^y v?;u;&yw<^>f /P) 
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i^;i^^;u/<^4M - 1 - fc'^ y 4 y f'>' 

3- (4 - t^-^y v^;i';^7/w^^^yw) -l-b^'^y 
>^/P- 4 y f^Si, 3 - ( 3 - y 

/V) -i-fc'-<y v^/u-4->f y^^^s. 3- d-t'' 

n y i^=^/i^:^;u:^.:=-/u) - i - b*^ y 4 -^fy 

3 - ( 1 - fc^-< y - 1 - fc**^ y 

v^/u-4->f y-r>'S. 3- (1 -fc''^7v^:^yU;;?7/W2S 

ri/i-) -i-fc^^ys?;v-4— r y^^^s. 3- (4- 
y r:iyw:3(7>'U7K::^yv) - 1 - tf^ y s^yi— 4 - ^ y 

t'>'S. 3- (3-t Kn:^'S/fc*n ye^^y-l 

/Vxj^;:^/!^) - 1 - 1; >:^yp_ 4 y f^m. 3 - 
(3-t Knde^/b"^yi;>^-i-^/u:!(7/i.3}Cr:;v) - 

l-}^^Vi^/l^-4—f])y'>m. 3- (4-bKn^ 

i/t''^ y i^y- 1 -^;^;;(7/l^7}^:^/V) - 1 - t'^ y i/;]^ 

-4->fyxVfi, 3-T^/;?«f'yV-l-l:''^y 
-4-4 Vf>'&. 3-;;<^yUT^ /T^f'/W- 1 -f^ 

y v^;v-4--r y^^V-S^ 3- (y^y^;^7^/^^r^/^T^ 

y) ^^/v-i~t-^y t;/v-4--f yr>'S. 3- 
4-4V'fi^m. 3- [ (i>p«^/UT^y;^yW7^:=^/w) 

T^y] y^/i'- 1 -fc'^-^y v^/u-4~-r y^vs. 3 

- (;^/w^^-f>rPT^y) p^^>'U-l-fc*^yi;^;w-4 
-4])f>m. 2-1: Kn^v^^;v-l-lf^y v?/i^ 
-4->ryx^^S, 3-b Kn^->;;<^/u-l -tfx:y 
v^yl/-4 yy^>'S. 3- (2-fc Kn:3ev:n^/v) 

-i-t'-<y v?/i^-4-^y7^>'S. 3- (1, 

2-p< -f^y-::;?/p-4-— r yx 
3-y 1 -t^^y i;^/u-4--f y 

x ^S. 3 -^>'v^yi-::r=^r V;^ 1 - b**^ y v^/v- 

4— ^.yx>'S^ 3- (3'-}fu])i^:='/i^:fy/W<^4 

;w) -i-if'^y s;?yv-4->r yx^-s. 3- o-t* 

y >^7v;^/V'/^'^>r yw) - 1 ~ y 4 --Y y X 

3- i4-h^^])i^/i^:^/w<^4M 

y v^/i— 4 --r y "f^mmtrnm^h 9 . 1 - tf ^ 
y v^/i— 4 — f y f^mmmi^ lv\ 

^/i-S. T^yS. iB;®^T/V:3f./i.T^yS. v^^garyi^ 
=5r/WT^yS. iyi^nig:iKT/W=3f-/VT^ yS> ffi^T/l^ 

:^/p;^yuj^:=./uT^yS. T^y>^/pji^ri;wT^yS. 



T/w^/V'T^y) ;j^/^^>::^/i^T^ys, */w^^^/^t 
10 12 81 R^(Di&mT;u^=^ji^mt Lrii. 

[0 12 9] R^<Di&mT/l^^:^;l'mt UTfi. ^Jx.{i 
:ii^:=.;WS. 2-7^nlfr^/PS^;&S$fS-T?jbSo 

[0 13 0] R'<D:7:y^ig^T«^$i^TV^Tt><tV^ 
fi«^T/V3=3rv^S<t tT(^. -^Jx.Jfy h^i^S. 
VS, T^H/K^iXS, y^/^::^py h^iXS. v^:77U;d-P 

[0131] R'cOig«^T/^=^^v^;;^7yW/K:=-/^Si: LT 
[0 13 2] R^<Di&mT/i^^JU:fy/l^y<^4 ^\-mt UT 
[0 13 3] R^<Di>^mT^i^^/l^:J^jUy<^4 /l^mt L 
[0 13 4] R^(D^mT/U^/}^:A;l^:^.:=.jvmt LT 
[0 13 5] R^<D^mT/\^^/UT ^ y :^/i^:^^:=^/l^mt 

y :^/i't-=>/i^mmmmxh^o 

[0136] R^<^i^ffi:jKT/UdryWT ^ y 
<hLTf:i. 0iJ^ff^^y^;i-T^y;^/uji^c^/i/S. S^^^ 

[0 13 7] r/Nn>>'>j!g^, i^^ujJtmT/\-^J\^m. 
T^yS. ffi:»T/W=^yUT^yS. v^iSiRT/W^/WT^ 
yS. i^^uiS^mT/i^^/VT^ym. j&^T/u^;\^:^/\^ 

^^/i-T^ y ;^/l'A^^::l/l/T^ yg, ({S^r 

y^=3e/wT ^ y ) >^;^'7^^:=:/^T ^ y ii^f&mrju^/u 
T^y) ;^yU2^:^/>T^yS. ^/w^^^-f/vr^ ys. 

^iyS> {S»T/Vdf/v;^/w^^-^'/W;i-^i/S, i^iSiKT 
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/.^ 5 » ct SJms amS^* LT V >T t J: V ^ffiiaT;v 

L < 1 Xtt 2 iiS^-r ^ r t ;65-Ct 5o 
10 13 81 ^aifeSO/>a>>'>'J[g'f-t LTtt. m^^it 

1 0 1 3 9 J mm^moiy^ nis^r/^^^/^st lx 
xhi>o 

[0 14 0] mm.^m(Di&mT/i^^j)^T^y^tLx 

[0141] mm^m<Di:^i&mr/\^^/i^r ^/mtLx 
mxhi>o 

[0 14 2] nM^m(Diy^x2^m.Tjv^juT%jmt 

[0143] S^a^feS(D€:^T/u^7^;^y^.1^:^/UT ^ y 
[0144] tm^mo {^mrjv^jvr ^ / ) 

[0 14 5] {i^\&.mr?v^;vr^y) y^)v 

)V^sZ^)VT%J^, {i/:^^jVT^J) ;^yl^7^:^/UT:^ 

[0 14 6] mU^m(D mWLTjv^;v:^;v^<^y(jv) 

5o 



[0 14 7] tm^&(D {i^f&mr;}^^/i^:J^/w<^y( 
[0 14 8] I^BmScpy^>;/^S^-T*ggi^nTV^Tt 

[0 14 9] Wm.^m(r:>^WCT?\^^;v^)V/'^^^)}^ir^ ' 
[0 15 0] I^Bma<^v^ffi«^T>^i'=^/W;^7/W^^>r/i^:t 
[0151] %%m.%:^(Dfmcr )V^^^yi3 }Vif.:=.)V^t 
[0 15 2] f^gmac^{g;»T/w^yv;^;;w^^^>r^ai: 
[0 15 3] K««S<^i^ffi;«T/U:^>^P;«7/WN*e^/wS 
[0 15 4] R^(D^mT/l^^JU&<Dm^mt LX\t. 

[0 15 5] R^<omkr;v^j'vmt trW:, 'Wx.tfy 

^>'^a. ^^/vm. :fri\f;vmmmmxhi>o 

[0 156] X^tzt^oX. R'(^fIi5emS**LTV^ 

2-:7/W;tn:3i^/wa. 2, 2 -i^:7/W;d-D :3:.f^7Va, 
2, 2, 2 ~ h y :7/l.:^nai^yva. i^iJ^ n T'n fcVl-T^ 

2"V?y5^/^T^/3i'^/l.a, 2-v?^^/PT5/ 
2- (iy^nyabVl-T^/) 2 
- {:^^/l^7s;Vf^z=.;vr^/) 2- (T ^ 7 

7.jV:t^:::L;vr^ J) ^^if^/WS, 2- [ (v^^ ^/WT ^ / 

:^;vi^^=l;\,) r^y] 2- (;?;yw^^^/UT 

^y) :ii^ywa, 2-fc Kn^i/ai^/i^a, 3_tKn 
^v^T'DbVwa, y h^Vy^/Va, 2-y bdf-i/o:^ 
/^a> 2- (:^;w^^^ ;vir^i/) a^^/vg, ;t7/W7K:35^ 
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/V-S. 2-;^^/^T^/:3^^yUS, 2-v^^^yl'T^/ 
^^/VS> 2- {;^7;w<^^/WT^y) ^^/wS, 2- 

[0 15 7] R^i: LTf^. 0!l;t«*m^. ISiKT/V 

[0 15 8] Lfc;6SoT. R^iLTfl, mXmmW 

/i^T^ y;^/w4-N^;va, y^/i-S. T^ntvv 
^VT^ntrVi^S, -Typ^^/^S, 2-y/W;^*Dai^ 
/^S. 2, 2-i^7/l-;e-D:x^/i.a> 2, 2, 2 - h U 

>^/P;^njQ^/VS. v^^ n^n tVvy ^/l-S, 2~T^ 

y^^/wS. 2-y^ywT^y3i^/ws, 2-v^yf^/v 

T^yaif-yWS, 2"-i:;?:3i^/WT^y:3i^yl.S^ (i/>j. 
HT'nlf/VT^^y) yf'v'PS, 2- (^/^^nyntWT 
^y) 2- (y ^/W;^yV;}N:=-;l-T^ y) 

>^^fi^ 2- {J'^J7s)V^>.z=.)VTxJ) 2- 
[ (v^yf-/^T^y;^/U'5^:^/U) T^y] 2 
- (;^>'W^^>f>rUT^y) 2-b Kn:3|pt/:3c 

a. 2-y h^^yoi^yi^S, 2- ( M; :7>'P:tny 

^/l-a. T'nfcVl/S, 2-:7/W;^-Dic^;l.$^ 2, 2- 

^y:3i^/l.S, 2-y^/^T^y:3:^>rWS. 2-i^y^ 
/l-T^ y:ii^;l.S^ 2- (;^/W^^^/i.T ^ y ) :x.^;P 

10 15 9] R^fi*»iSi^XtiiB:®T/i':3e/^S^ft* 



10 16 0] R^tuTfi. mvLwrnwi-. y^/i^ 

y^/^S^;65$fSTS>5o 
[0161] XJ^^m^^. /^ny>^Jli^. iSiKT;v^ 
;K :7;l.:tny^/USX(i:7 5/^J^^-T*ttm$tLT 

[0 16 2] XO/Nny^S^irLTtt. m7L\ly 

[0 16 3] X(^{g:iaT/w^/Vi: tTll. mK.}t;^^/u 

[0 16 4] X^0:7:y^Ji:^Tg^^^:J^xv^TtiiV^ffi; 
®T/l-ndrv^Si LTti:. 0lJ;?L«y h^v^S. =^h^i^ 

[0 16 5] xttrti. mt^Tiamm^. ^^xj^i^m 
[0 16 6] m^^mMit'^fiioommm^^y^^xmm'r 

[0 16 7] [I] T^^^tlS^^l^fb-g^fett. 

[0 16 8] mmmi 
[II] 

[0 16 9] 
[^1:2 5] 




o 

[0 17 0] 
I^k2 6] 




^/l-S. -R^'^T^^tL^SSlU^- (CH2) „CON 

v\ T^yS. ffiiKT/v^yvT^yS. *KSXUJ:t7/u 
^^S^rJV^;vm. ^^S^T;v^::=^;vm. ^m,Tjv^:^;v 
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^^/i^T^yS, (iSST/^=^ry^:^;w<^^/w) r^y 

i:\^^^mm^mmmxh<^x. -n cr^'^) r^^t^^ 
ti^s. ^m^fix\^^xh^\^^7i(,mmRuy lymm^x 

W:^^tiX\^^Xh^^^^mTJi^=i^iymi>^h^j:^mX^ 

^^^^i.xhx\.^^mmmmmmxhox. -n (r 

S*L;R^^«T^yS(Dt5^S«. TKmWi^JlJmSiT 
yV:^/vSSrir^t-Sd\ X\tR^''t~m{ctj:oXmm(D 
S*SrWL ; R^^(^^§J^^^Xf«^SSSr*LTl> 

v>fi;iKT/^:af/^T^ yS. nffi^T/u^yUT ^ 
ir. [III] 



[0171] 
lit2 7] 

1-^^"^ mi] 

SSMW::^SS^j^Tv^Tt>iv\ T^y S&UHSjar 
/w=^/^T 5 y P> 5» i 9 S H SgJftSSr* LT 

-/e^ [ I V] 

[0 17 2] 
[^k2 8l 




[^4^. Cy^ 
[0 17 3] 
Ifb2 9] 




R'^ R^&u^x[^miS(^S^^*i-5] -e^^ti^^b 

[0 17 4] L^Tvi^$ti5»ai LTf^. «^Jx.(m 

[0 17 5] ±|^R^£:(;::^i3V^T. S/^:^»*(cSiS(;igi 
541^. ^teT^ya. TkKa. ;«;/w#=^v/pa(^> a 

T^ya<^{S:aa. >jcKac>is»a3i:f^;jt7/W2K^iy 
/i^a<7)i^aaT*fS:SLfc«ics:i^;^tfv>, sfii^^tc^K 

[0 17 6] T^yaolSSiat LTt^. 0iJ^a-<yv^ 

v^^a^ p-y h^iy^vi^ywa. a, 4--:^yh^i/^ 
a. -o-x t K y /wa. h y ^/^a^(^r y /^^^/i-a ; 
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t e r t h +iy:^>r]^4^'zi/uS^co 
; h y ;^ ^/Pv- /WS, t e r t 

^V-V^-fyuS. ^^ihr^ri/p^/yVTK^^/PS, t e r t- 

[0 17 7] 7K^acOiS:^Si:LT(i. 0ll;lfihy^^ 
/Vixyyi^a, t e r t - ^yui/y y^S^(?5iS: 

^^Jx.fi'r h ^ fc Kn b^^^^/i^S ; ^Jx.« h y ^^/^>>y 

nb^ycii/wa, by'^/vS. h y ;^ ^ywv^y /Vo: hd^^o/ 
^^/l-S. t e r t-y^^/V-i^pf^/l^i/y^WS, T-fe^ 

[0 17 8] tif^its^%/)V^(D%m^}l LTfl. «fyx.« 

e r t ->^^/^S#(Dig;Sr/b^/PS ; «;?:{f2, 2, 
2 - h y ^ n p:3^^/VS^(;)jg:^/>nT;^=¥/vS ; fJx. 

-<^Xb Ky/vS, hy^/PS^coT7/W=^/^S^ 
;65^{fttt. 1#{c:;^^7i-S. t e r t 

[0 17 9] [II] T^^n^fb'&feir-igs; 
[III] -e^^n^fb^ifeircDSiSfi^ ^b'&^i [I 

I] b\\L-^m [III] Oi^#^^^/l.3lf^if*p£>;0^- 

[0 18 0] ^^:^ffitt^««iLTfi. m^\l^Vy\L 



h y j^s^;^ y r> A, ^mim-f v y 
[0182] mm&(o^nmt. [ 1 1 ] -c* 

if* L < 1 - 2 ^/WT&So 

[0 18 3] Ki£ig^tt, iiffi', -7 8t:-i sot. 
»4 L< ^^^^fl/^v^L 1 2 ot:T*&-5o 

[0 1 8 4] SJCSi^ffili. 5 5>ffl'-7 0Pfl. 

[0 18 5] SJESj^T^. ii^O«iaSrm\ 
[IV] -e^^ii5^l:'g^«b<Dffi^^i^Sr#5:ii:;6S"et 
:i<7)j: 5(ctT#?5tifc-^^ [IV] T^S^tiS 

t). [I] (owL^m^m&'^^z.ht^'Q^'^, 
[0186] ffias^o^*tefi. sf^i^asoss&u^ 

'^m\L^m [I] <^^:£tt«{Cii9m/^^;d5. 0»J;tf« 
S^ffi«<^*ffi [T'ax^r-f ^fV^^T. ^ir 
—^:=^y^ • v^yirv^;:^ (Protective Gr 
oups in Organic Synthesi 
s) , T. W. if^}-> (T. W. Greene) 
John Wiley & Sonstt(1981^) 

xf^^tiiii^pT 5^ffi{ct¥oT. m^\mxYm 
im\(om. »*L<(thy :7/^;^ni^^, mm 

[0 18 7] ]K3§a2 

-iis^ [II] 

[0 18 8] 

[^bso] 




[M] 



[0 18 9] 
[^k3 1] 
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t. -f&^ [V] 
(0 19 01 
[{1:3 2] 

OHC — CyP [V] 

-jRS: [VI] 

[0 1 9 1] 
[{t3 3l 




[0 19 2] 
Ut3 4] 




9:v>T-{t:-g-!^ [VI] ^m7i.m. i^^w\cri:.z^mm 

SrK5*1-5:ii:(ci(3, [l-l] 
[0 19 3] 
[ft3 5l 




[0 19 4] 
[{b3 6l 

G- 

[0 19 5] Mjtfe2(i, -m^ [I] -C«$^^S3t:* 

W*)^ [I -1] T*^?n5{k-g-ifeio|iiig&-^fc 
5. 

[0 19 6] -m^ [II] t?^$tLS{li^tli:-^iC 
[V] V^$fli>it^^t<D^.ti, 



[0 19 7] Ri^ti^ mu. ^^m^m'pt^n-hti. a 

[0 19 8] SJtSta^fi. ii^. CC^iv^tRiStcffiv^ 
^mwn>m^. if* L< 1 0 ot-cfcSo 

[0 1 9 9] SJ«:i$ratt. 5:5>(ai~4 8i^M, «^ 
*L<ttl 0^>ffi~2 4^r^-eS5.So 

[0 2 0 0] ±lSS/SW*^Tm. S<^;«2r^W**jJ:X 

L< »4ait05^8t#lftSrfflv^T-«^ [V I ] -C^^ti 

•5„ 

[0 20 1] 

[0 2 0 2] i/T/7klll{b*!?lg-f h 

^^a7ci-Sjt7E^j^ffivN^.*a-, -^^ [VI] 

[0 2 0 3] 3§7C^Jt LT7K*{k^««§fl^^fflV>SJg 
1 ^/w>5e V> LiipmK »*L.<H:l~5*/vCfc 

[0 204] s^3l7c;H^£;ic*3^^Tti, "^imnwm- 

S ; ^J;tiS^>'^^^. -^^^rf-i^, ^zf^v^ i/'^fn^dr 
[0 2 0 5] Sic£:?a«f4, ii^, -2 ot:~i 0 ou 

»4 L< f4 0t~^fiT-$)?)„ 
[0 2 0 6] Sf&^Htt, ii^, 5^^W~7 0M, if* 
U<«ll^lS~6l^l8!-e&«o 
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[0 2 0 7] t£iS. mk^ytRl&KiSifiTHm&ti. m 

ncDit^!^ [VI] iDm&n^KtLx. m^. i/io 
o~ng». if^Kiii/i 0 o~i/i oamx'h 

to 2 0 81 Rft^mrm. *fiE«U::»ilS;6S#«1-5» 
[ I - 1 ] o{b^ifeiSriKjti-s ;i t 5. 

[02 09] <%»»©K5*St;5««!!a^tt. WSEKigjfe 

to 2 1 0] m^m3 
[VII] 

to 2 1 1 1 
t^k3 7] 

[^tf> CP". 
10 2 12] 
litS 8] 




-m: [I v-1] 

10 2 13] 
I^liS 9] 




llV-1] 



[0 2 14] 

t'fl;4 0] 




[1-2] 
[0 2 15] 

t<k4 1] 




1 1-2] 



[S:«f. CyO 
to 2 1 6] 
t^b4 2] 

Cv 

10 2 17] Sa^gffiS 14, -JSS; [ I ] xm^ii^:^m 

fip*>s [1-2] T'^$iv5jb#i^<o8iigfeT-a!> 

10 2 18] -ISC^ [VII] T-^^nSfb-^ifelWMiS 
10 2 19] JtlSSlSliSJS^R^SJCiifeSfcfe 

10 2 2 0] s^gsiLTtt, -w^am ft 

[0 2 2 1 ] S^SSftJi, ii^, 1 0 ot;~ 2 5 ot^J 

»4u<, sj&^w«, ia^, i«fW~4 8«fwm* 

[0 2 2 2] ±fE^SS^£;-C»P>*ifcS^l:<*:|r¥ilL, 
5, 

[0 2 2 3] aKilTcSJtSl*, W^«7K*^t* y 
[0 2 24] STC^Rli bT7K^^b^mmSrffiV^5S 

1 ^/v/jjv ^ Liifij^/i-, if 4 L < (4 1 ~ 5 ^/I'-efes. 

[0 2 2 5] Se^jlxiS/StCfct^Ttt, S5c^J(Dajl{;i 
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^•.m^fi'O'^y. ^^-fy, 

[0 2 2 6J S^£:ja«tt, li^s -2 0TC~10 0'C, 

L < t4^m~ 8 0 t;-efc 5„ 

to 2 2 81 S«iiS7ERJ«:{c*3j-t57k^JEI4. li 
*> »*L< 1*1/1 0 0~1/1 0{$gT-fc.5« 

[0 2 2 9] Rit^m^. ^^mc^mma^^^-r^m 

[1-2] 0^l:^%i^Mit-r5it;6ST*#5„ 

[0 2 3 0] i%aS©^*Xu:^Ma^(4, MfE®i3t& 

[0 2 3 1] ${3gfe4 

[I v-i] 

[0 2 3 2] 

[^1:4 31 




IIV-1] 



[0 2 3 3] 

[^1:4 41 




-IS^C [VIII] 
[0 2 3 4] 
[^b4 5] 

RlaP l2 I VIII j 



nS'fh-a-i^t^rS^E:^*^ [IV- 2] 

[0 2 3 5] 
Ut4 6] 




(IV-2J 



[0 2 3 6] 
[^t4 7] 




jg^: [1-3] 

[0 2 3 7] 
[^b4 8] 
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=^r'>:*ywjR^/ua. ^/w-^^-f/vS, ^SiKT/^^/w*/]^ 

/i-SXt/ v^iSS^T/i^^/i-;^; /w<^ ^ /.^ 5 

SSric*U. Cy, 
[0 2 3 81 

Hl:4 9] 

G. 

10 2 3 9] mmm4(t. -sst^ en t'«§h5*b 

/i'SSrft^1-S/!)\ niSar/L- 
10 2 4 0] L2-e^$ix2.ittf!iai LTii, ttrlEL^t 
10 2 4 1] [I V-1] T-S^nSft-g-i^t- 

«s:^ [VI I I] v^^n?>it'^mk<DR!t^it, mmm 
mWiii^mf^-^ [II] x-m^ti^it-^i^t-^ 

[0 2 4 2] Rj^:^7^. ;t^Steic{SSSd5#ft-t-5» 
[1-3] ©^b^i|&SrS!ijS1-Sit*5-Ct5. 



[0 24 3] ^m&(D^^Rxf'^iiim^ix mmmmm 

[0 2 4 4] ±m(D:^micj:'onbixtc-^^ [i] , 

[ I - 2 ] xtt [1-3] (Dit-^moys^m ' nmti. m 

[0 2 4 5] -JKS [I] , [1-2] :5itt [1-3] 

So 

[0 2 4 6] -jKiC [II], [III], [V] , 

[V 1 1 ] xf* [V 1 1 1 ] ^it^mit'^^iin.mk.ii 

• V-^-yP-Jr?^ h y — (J. Med. Che 
m. ) , 3 9#, 3 1 6 9H (1 9 9 6#) ^#^] X 

10 24 7] 
[^b5 0] 
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/V'SSrSefeL.. Cy^ 
[0 2 4 8] 
[^li5 11 

R^RX^X i* IflEW t * S ] 

*Sjt&M:-JJS:S [VII] -C«$n.5{l:-g'!fei<DS!iitfe 

atriPTK^Wll-SrtlcJcO-jK^C [VI I] r^^H 

[0 2 4 91 MT-^$tiST/P*!;^Jli:LT«. «S|;t 

[0 2 50] it-^^±f)^bit'^m±^mm-r^xu}t. 

-g-^at*. 'ft;-S-mii:-jK:S;2.-c«sjt5'fl:-a-ifeXUt- 

[02 5 11 it-^m2pmmmii. it-^i^xjo i */nc 

*fUT, 1~10*7K »*U<tt l~3^>'V-Cfe5„ 
I 0 2 5 2 1 v'T >\m3X\^ h y ^ ^/Wv' y /W^/T= 

v<Dmmm\t. it-^m\jD i ^ ync*f lt. i ~ i o * 

[0 2 5 3] SJE&tt, iJJIIiCJE&CT, «>!l;ttf0. 01* 

( 0 2 5 4 1 mn. ot/i^^LS^&lwfflv^ 

»*U<«:0tJ'iV>LSja-cab5. 
[0 2 5 5] SfSB*Pfl(*. 3 0^^ra~5 Bffl. » 

* L < (4 1 ^Ffl~ 2 4 B#M-e3b So 
[0 2 5 6] '(b-g-!fe4_Srto5>»-rSXgtt. «iijx(f. 

[0 2 5 7] a^get UTfi, ^Jx.«^s«e> *^t:7k^ 

[0 2 5 8] ^^ISSt LT(i, ■piJ;ttf7KSe^t;-^- h y 

Kft-?- h y -^A, y !>-6.«d5^if tjjiSo 

[0 2 5 9] Rf&tagtt. ii®. 0'C~1 5 0'C*5$f^ 
L'<x Sf&^Kliv iif . 1 0 5J'r^~2 4^W;JWSL 

[0 2 6 0] /i*5. -AS!S:jL, 2.Xtt3."^«$iT'5<k-^ 



[0 26 1] ^^^moit-^mommt Lxo^m^a. 
[0 2 6 2] ^g^i^taji (y-^-feT'^vs^frlS-^Pi 

^m'<j!'^-pCR3 (Invi trogen) izB^ 
ji^, pCR3/ORLl4rf^Lfc. J!feJCpCR3/ 
ORL 1 ^ (Ni ppongen 

e) ^fflV^TCHO«B^{C^AL. Img/ml G4 
1 8 (cBttcDSit^^ (CHO/ORL liWia) ^# 

[0 2 6 3] mm6^1 1 u 5 0 pM ['2^1] Ty 
r — N o c i c e p t i n (Am e r s h a m) , 1 
m g SPA (Am e r s h a m) Xl/^K'fli-^feSrN 
Cbuffer (5 0mM He pes, 1 OmMJI^k 
■f-hV^J^. lmM*g'fl;-Vi>'^->iJ;A, 2. 5 mMig{t 
■)3)Vi/ 0. 1%BSA, 0. 0 2 5%/<i^h7'> 
V. pH7. 4) {C!S«3U 3 7'C-e6 05>IB]'l'>'=^a 

iCiS ['^M] Ty r"-No c i c e p t i nig-^ 
©5 0%S^«« (ICgoffi) -C^Ufco ^rOi»*Sr« 
1 C^i". 

[0 2 6 41 

[«ll 

^1 »H;y»>'»^tt«^^m^f'EK 



ICjofllCnM) 



41 



OR L 1 -^foy i^-feyf^i/o^-a-^riRfSfi^jj:;?!*^-^© 

[0 2 6 5] -fis^ [I] vm^fi^it^mt. &ax 
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31. nmmi^mm. stpo*, i^^&mm. ^i^&f^ 

sTA, :/tifc''u>'^y 3-/1.^ 2Ky T/w:¥u>'i/y =1- 
[0 2 6 6] rtte>o^iip»Jicoig^fei:LTM^Kb^ 

[0 2 6 7] :i^iej(^K^yji. ^^'^mwL'^m-^^mM 

<oi. 0-1 oomi:%, if*t<tii. 0-6 oafi 

fz. ^m}:Mwm(o\\L^m^'^hx\^x\.^\\ 
[0 2 6 81 ^^^t^j^ift* 

iksmmmtLxmrn-r^m'^. ^ros^axi/s^iHi 

P&-^(Dm^. ^AlRfefcl9. 0. 0 1-2 0mg/ 
k g S: 1 ^-^^mci^ifX. *fc*SPS^(^«'g'fl. 
0. 0 0 2'^1 Omg/k g^i^^mc^i-fxi^^-i- 

[0 2 6 9] 



[0 2 7 0] 

--hyTif;^b'p [4. 5] y':^y~4~:t>^<Dm^ 

(1) 1 -i^i^ n^^^/ixpi5^7U-4-7:=.ij y -4-. 

4-T:='V y-'4-\l'^Vi^y:itJJl^:r^^^^ K4 Img 
•^hy 'i7A5 0mg^jDX..^^aT*2. SB^PfljKi^L 

tco Rjt^m^mm^^/^x^^i., i N7K®?>^^::^ h y t> 

h^yy^-(Kieselgel™6 OF254, Ar 
t 5 7 4 4 (y/W^ttM) ; ^^r2^^/UJ^y;^^y^;u 
= 10/1) tCT5^««»{ L^Sft^«b 1 6 m g ^# 

(2) S-i/^ u:;e-iJ^^/V^f^;W- 1 -:7ai:=^yl— 1, 
3, 8-hyTif^b''n [4. y':^>-4-:t><D 

mm 

1 -v^iJ' n:ti^^;^^f';u-4-T::^y / -4-fc°^y 
v^>';^/W/J^>f- ^ K 1 3 m g ^x}>/Uj^T ^ K 2 m 1 \cm 
ML. 2 0 0t:T*l. 5^rajKi$LfCo SJt;:iS5r^pn 

^v-i^i^T^siiim. mm^^^Lfzo n^ntzmm^^^ 
img^ip;t. eo-cximmmnLfco mm^mm^^ 

5^Slffl»g^n-7 hi/^y'^^ (K i e s e 1 g e 1™ 
6OF254. Art 5 74 4 {?^;U^^±m) ;^uu:t- 
f^^h^/:^^ J—)V/2 5%T>'^^T7K=2 0/1/ 

0. 1) \cx^wmi\.^m\^^m\ . 5mg^#fco 

[0 2 7 1] 'H-NMR (CDC 1 3) 6:0. 8 1- 
0. 94 (2H, m) , 1. 19-1. 90 (14H, 
m) , 1. 90-2. 3 7 (4H. m) , 2. 59- 
2.8 7 (5H, m) , 4. 7 2 (2H, s) , 6. 0 
3 (IH, br) , 6. 8 3-6. 9 8 (3H, m) , 
7. 20-7. 36 (2H, m) 
FAB-MS (M+H) 35 6 

(5SR, 6RS) -%-^y^uy!r^^}V^^)V-^- 
KP^>-p^f-/l— 1 -y^mcnyU- 1 , 3, 8-hyT 
[4. 53 fiJly-4-ir><oW^ 
(1) l-^Vi^^/w-s- {:^V^i^:^^)Vir^^y) ^ 
^)V-4-y^^^} Yi^(r>^^ 

1 3-j?< h^V;?;/UsJ?ri/U'-4-t:*-<y K 
>'2 7g<7)Th7fc Kn7^:^3 0 0mlS??K{C, 
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jS$^^>D^;^^/UA2 5 Om UC^^L. N, N-i/^y 
yntV^ai^/L.T:^ V2 9. 7 m 1 StF^^ n n f-zi^^* 
11. 4ml ?r:5P;t. ^ta{;iT 2 B^Pp^j^^ 

«-:^hy !>ATe:^s^. nbntzmm 

y-/W=2 0 0/1-4 0/1) tCT5^tttlSlt«)Sft 
-^fe 7 . 7 8 g 

(2) (3RS, 4SR) -4-T=^]) y-l-^y-y 

4-b:^-<y 5 7mgC0i^®?l. 4 m 1 T 

^^^y^-O. 1 4 m IXU^hy y^/V''>yyus/T:=^KO. 
2 0ml SriO;i^^aicr 1 . h^fm.^\.fZo 

1 NTK^^fb-i^ h y ^7A7K»?K. IS 
fnA^*T^i5fe?^. «7K«£S^^hy i>AT^I2:jS^. 
ff*L, »ibnfc«i6^ixy:*y/^iJ^n^hi5^77-f- 
(^a^7^^/^A/^^$'/-/^=2 0 0/1) {CT^BtSt 
SiL<6ffittiii5^i:«9SH^t:^feco (3RS, 4RS) ft 

24imgSr, ■mmm'j^x.^^m\\L^m(r> ors, 

4SR) ft9 3mgSr#fCo -ttl^ntOiCftEfifiiNM 
RONOEJ:?)*«UfCo 

(3) (3RS, 4SR) -4-T:=iyy-l-^>'v^ 
/U-3- h^i/^^/^:^^^^) 4-b''^y 

(3RS, 4SR) -4-T:=.y y-1 -^:/t?/l.-4 

"^>^1 0 6mgCO:ii>5?y^/U2ml^fKlC, tK^&T. 4 

"^imwL-y b y i> i^^k^jR i m i s tj? 3 5 %ias?jt;*^ 

imWL 0 . 2 4 m 1 $r xMWiCX 2 t fco S 

7k/^T. ogS^fbTK^TK^JKO. 1 5m 1 ^jd 

stealer mF^a#Lfco s/^;^^^^^>5^DP4^/p 

:7>r- (K i e s e 1 g e 1™6 0 F254, Ar t 5 7 
4 4 (y/Vi^ttK) \ ^xiuHsr^fVh./^^ J-^)V=\2 

/I) {;iTiJ^«l»iKL^iS^i:-&%;i 3mgSr»fco 

(4) (3RS, 4 SR) -4-r::iy y-3- (y h 
=^iyy ^/w;^:^i^) y 4 - e'^y -yi/iDv^^.^r'^ 

(3RS, 4SR) -4-Triy y-i -^:xi;?/^-3 

- (y h=^v^y 5^/1-::^:^^^) y^/i— 4 -if-<y i;^>';!7 

^ K49mg(7)y^y — l . 5 m l 2 
0%7KK^t;/^*7v^l?A-^^5mg^SP;t. *^#ffl^ 



^;?g«gLy ^y— /H. 5m 1 iCg^^Lx SU^2 0%7K 
K^b/>-7t^!>i^-j^^7mg4riDx.. 7K^#S8^T. 2 

(5) (3RS, 4SR) -4-T=^y y- 1 -v^^^n 
ir^ "f^/v:^ ^;v- 3 - b =^ i^y ^/u:*-:^!?^ i/) y 

(3RS, 4SR) -4-Tr^yy-3- (y h^^ev^y 

^/l':t:^iy) y 5'/P-4-t'^y v^^/::^;/^/}^^^-^ K3 
8mg<D7" h7 t Kn^'^^'Sm I^JSIC. ftg^O. 0 
2m K >-i5^n:^^^>-:^/WVUxb KO. 03ml& 
t/h yrir h:^v^7K*{k^'>^'^hy i^i.4 5mg^Jp 

1 i^imit-r h y atK^jk. ^?p:fe:S7KTi5t}^. 
«i*«K:hhy !>AT$s;iai«, ^iK^e*u 

?^^^5J5l^»^i5^n'T h>^^:7>f- (K i e s e 1 g 
e 1 "^"6 0 F254» A r t 5 7 4 4 (y yViS^^lJJf) ; ^ 
D n 7}>/i.iN/y y 12/1) (cT4>SS3tt«! L« 
mit^mi 9mgSr#fCo 

(6) (5SR, 6RS) -8-i/i^n;t-^^yl.y^/p 

KDdriyy^/U-l-:7:ii::i/W-l, 3, 8- 
hyrify^l^D [4. 5] 'f^iy-4-:^:y(DWk 
(3RS, 4SR) -4-T:::^y y-1 -V^n;i-i5^^ 
/^y^/^-3- (y h^i/y^/W;^-^v^) y^yi.-4-- 
l;*-<y v?V;i7;V7K^f-^ Kl 9mg^:t:/WiNT^ K2m 

Uii^jSL. 2oot:-e2. bmmw\.fzo SlC^SSr 
>^ n n L. 1 NTRKfC"^ h y A^K»a?-c 

tZo nhtltzmm%::^^/-/i^l. 5mUC®^L. tK 
*^h:j}^!>^-^-hy l>A2 0mg^JOx.. alMTl^Mft 

mm. mm^^^\.mhfifzjm^j^^mnm^n^Y 

^yy^— (K i e s e 1 g e 1™6 0 F2S4, Ar t 
5 7 4 4 (y/Wi^thK) : ^nnxtxyl^ix/y >5?y^/v= 

8/1) \z.x^wm\^^m\\L^m\m%m^fz, 

[0 2 7 21 'H-NMR (CDC I3) 6:1. 12- 
2. 20 (15H, m) , 2. 2 5-2. 5 6 (2H, 
m) . 2. 80-2. 94 (3H, m) , 4. 14 (1 
H, d d, J = 4. 9, 11. 2Hz) , 4. 3 1 (1 
H, d, J = ll. 2Hz), 4. 70 (IH, d, J 
= 8. 4Hz) , 4. 85 (IH, d, J = 8. 4H 
z) , 5. 96 (IH, brs), 7. 13-7. 32 

(1 OH, m) 
FAB-MS (M+H) * : 3 8 6 

[0 2 7 3] 
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10 2 74] ^ 



(51) Int. Cl.'^ 

A 6 1 P 25/00 
25/04 
25/28 
25/18 
25/16 
25/24 
25/30 
43/00 

A 6 1 K 31/438 



F I 

A 6 1 K 31/00 



31/435 



6 2 5B 

6 2 6 

6 2 6N 

6 2 6G 

6 2 6 F 

6 2 6 L 

6 2 6 P 

6 4 3D 

6 0 7 



F^'— 4C065 AA16 BB06 CCOl HH02 JJOl 
KK09 LL04 PP03 

4C086 AAOl AA02 AA03 AA04 CB02 

CB03 CB05 CBll CB14 MAOl 

MA04 NA14 ZA02 ZA08 ZA12 

ZA15 ZA16 ZA18 ZA43 ZA70 
ZA81 ZC39 ZC42 
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